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PROJECT  REPCHT  FORM 


1,     National  Cancef  Institute     2.     Office  of  Director 


INSTITUTE      •  .:IJiiBQRA.TQR]f  OR' BRANCH  .      •. 

3*  -    ■     ■  '■     •-  -  .  .    4.  ■■  ■:-    -  ■•   — ■       .       .        5,   NCI-OOl 

SECTION  OR  SERVICE  LOCATION  (IF  -OTHER  THAN  BETHESDA)     SERIAL  NO. 

6,  Administration  of  National  Cancer  Th'a'tltute :.,.;-....  .     ,, 

PROJECT  TITLE  .  ■" '■-  -- 

7.  Dr.  J.  R.  Heller 


PRINCIPAL  INVEST IGATOR(S) 
8.  Mr.  R.  E.  Learmouth  ana  Mr.  J.  M.  Hannan 


OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION 

Directs  the  overall  aaministration  of  the  Institute  in  conflucting  research, 
investigations,  experiments  ana  studies  relating  to  the  cause,  diagnosis, 
prevention  and  treatment  of  cancer j  coordinates  Institute  programs  with 
those  of  Federal  and  Non-Federal  organizations;  edits  and  manages  the 
Jovirnal  of  the  NCIj  participates  in  determining  of  policies  governing  the 
NIH. 


tlfi^i  .::.,:  Page  2 

^•f        10.     NCI«001  ■'■^'-''    J-'    ■•'•-    ^-^''-'--^ 

SERIAL  NO.  ,  . 


11,     BUDGET  ACTIVITY  -s.,-.-^>;  n..    .;>.. ;...... -••».;  •■•-*'■   '■  • 

REVIEW  &  APPROVAL  f^    ^.    ..  TECHNICAL  ASSISTANCE  /      / 


.,.  ...».^t>'-©fttr-ies-"for-"12>j'-l-3-j!--l^r"^'^'-*^^"^ -..-•.-  ^■.  ..■.....,,.-.■.  •.•J'/.^:; 


■•.,:,.!'   pKhr^:-*^:.-;   •■,■^^;■ ;: ;  ;  "-^j  "};;  •■,;!■^^;i:!V!'r:^'^i;l  ;^;    ;<e.:^iv;.f-'-?-:-^i..  ;    :■  ■.'*-;?  •  ..: 
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PROJECT  REPORT  FORM 

L.  National  Crnoer  Institute 2.   Office  of  the  Director 

INSTITUTE  .     ...  .  LABORATORY  OR  BRMCII         , ,.  .      ■ 

] .     Office  Services  Section 1+ .    ..      ^  .NCI -002 

SECTION  OR  SER^^GE    '■      "-   '  '    LOCATION  (IF  OTHER  THAN  BETHESDA)  SERIAL  NO,. 

3 .  Variety  of  administrative  management  functions  in  connection  with  operation  of 
PROJECT  TITLE  the  Institute 


J .  Celeste  L.  Vasco 

miNCIPAL  INVESTIGATOR^SJ 


OTHER  INVESTIGATORS 

?.  PROJECT  DESCRIPTION 

1.-  Develops  working  procedures  in  areas  of  travel,  overtime ;  time  and  leave; 
prepares  special  reports,  maintainsi  control  -of  equipment  on  loan;  reviews 
'  and  approves  reqi,iisitions  for  supplies,  services.,  printing,,  •shipping 

2.  Processes  papers  on  all  types  of  personnel  actions  such  as  recruitment, 
promotion,  transfer,  reassigimient  and  termination  for  Civil  Service  and  Com- 
missioned personnel,  visiting  scientists,  consultants  and  contractors-. 

3.  Provides  centralized  travel  services  for  the  NCI  which  include  domestic, 
foreign  and  meeting  tr8,vel;  travel  in  connection  with  Council  and  committee 
members;  preparation  of  vouchers,  control  of  funds,  preparation  of  reports, 
etc , 

^4-.  Provides  a  typing  pool  to  absorb  overflow  from  all  branches  and  to  cover 
offices  in  absence  of  regular  personnel. 

5;.  Provides  duplicating  services  for  entire  Institute  with  special  emphasis 
on  the  grants  program.  Personnel  in  this  unit  man  tape  recorders.,  or  pro- 
jectors as  necessary  for  meetings  within  the  Institute . 


10.  NCI -002 


SERIAL  NO. 


PAGE  2 


1^'  BUDGET  ACTIVITY: 


RESEARCH      ,    £7 
REVIEW  &  APPROVAL  [j 


ADMINISTRATION.    '  ,:^ 
TECHNICAL  ASSISTANCE  [j 


12.  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANIZATIONS,  PRO- 
VIDING FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT  IN  EITHER  1955  or 
1956. 

HONE "  ^••'•'■■'■••'■'■,^'\..;;:-;  ••■■■■;■■•  ■■ 


13-   IF  THIS  PRO.FECT ■  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  P.ESEAP.CH  DOlv^E  ELSEWHERE 
IN  the'  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PERSONNEL,  FACILITIES 
OR  PWDS),  IDENTIFY  SUCH  RESEARCH: 


. NO  ENTRIES;  FOR 


13,  l\y   15  and  16. 
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PROJECT  REPORT  FORM 


1,  Cancer  2..  Office  of  the  Director 

*  ite'TiTUTE      '  "     ■       "         LABORATORY  OR  BRANCH  '       ~^""  7 

3,       Editorial  Office ii.  %     NCI*  00^ 

SECTION, OR  -SFRVIC^^  ,.LOCATION_(JF  OTffi^  SERIAL  NO, 

6,  Journal  of  the  National  Cancer  Institute 
PROJECT  TITLE 

7,  Michael  B,  Shimkin 

PRINCIPAL  INWSTIGATOR(S)  ' 


Doris  M«  -Chaney 


OTHER  INVESTIGATORS 


9.  PROJECT  DESCRIPTK^y 

•  ReviexiT  of  ail  fiianascriptd  submitted  for  publication  by  the  staff 'df'''; 
the' National.  Cancer  Institute  i'  Preparation  of  manuscripts  from  NCI  and 
outside  authors  for  publication  in  the  Journal  of  "the  National  Cancer  " 
Institute,  Clearance  of  manuscripts  is  required  bj;-  the  Director  of  the 
National  Institutes  of  Health  to  make  sure  manuscripts  are  scientifically 
correct  and  presented  in  the  best  possible  form.  Publication  of  the 
Journal  helps  solve  the  urgent  and  growing  problem  of  prompt  and  adequate 
dissemination  of  scientific  knowledge  as  required  by  Public  Law  ItlO  of  the 
78th  Congress, 


PAGE  2 


PROJECT  REPORT  FORM  (Cont'd.) 


SERIAL  NO.  •■"    ■'■'■■ 

*  ".""&66piRATlWG  UNitS  0^  tHF  Pl^Blic  'fe?Ai'S  ST?RVICE',   OR  OTHFR  ORGANIZATIONS,   PRO- 
VIDING  FIM)S,   FACILITIES,    OR  PERSONNEL  FOR  THIS  PROJECT  IN  EITHER  1956  OR  19^7 

None^ 


v^-;ii^:>.J.  f': 


12. 


IF  THIS  PPOJFCT    ,T.:,JEMBLI'3,    TMPIFMFNTS,   OR  PAR4ILELS,  PFSFARCH  .DONE  ELSEWHERE 
IN  THE'PaBLIG  ffii/XM  S"Pte.' H^THOUT' JNTP'^CHANGF  ,'OF  ,PJ:RS0NNEL,  F  PR 

FUNDS)/.  IDENTIFY'^SUGII'feSMROH;  ■.■■  .■:'\;^;"'' ;\r  ■' ,   .;■'..:;„,',  ,,',    ■.    .      j^V'^o:.-. 

■■  ■' ■        ■    ':■'■'[  ''■■'■■'■  ■'■'None.;,    ;"  .  ,    -.      -..    •■■,.....-Y«  ... 
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PROJECT  REPORT  FORM  (Cont'd,) 


13^    ,  .    NCI-  poh    .  . 
SERIAL  NO^ 

ih.  , 

PUBLICATIONS  OTHFR  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING  CAIEM3AR  YEAR  1955 

A  total  of  332  manuscripts  was  reviewed,   and  1,725  printed  pages 
were  published  in  the  Journal  of  the  National  Cancer  Institute* 


15.  , .^ 

HOliORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING  CALENDAR  YEAR 
1955. 


None, 


'-6i  No  entries, 
i.7.  No  entries, 
L8,      No  entries. 


•PAOE  1 


PROJECT  EEPORT  FORM. 


It  Er?.tlonal  Cancer-  Institute ^    2»  Office  of  the  Director 

IISTITUTB  "     ■■      "=  ■■  LABORATORY, OR  BEMCH'  ■:.       ....   v-.;.'      . 

3.,     Cancer  Reports  Section k,         Eethesda.   Faryland 5»  ITCI-005(a 

.,  SBCTIOU  OR  SERVICE.  ■    LOCATIOH..(,IF.  OTHER.  THAU  BETHBSDA)   SERIAL. NO 


6>     Weekly,  quarterly,  and  annual  (short-'form)  ret^orts 
PROJECT  TITLE 


7.  Mr.  Kieley ' 

PRINCIPAL  INVESTIGATOR '(S; 


Mr.   Callahan 


OTHER  I¥"T.STJCATORS 


9.  PROJECT  DESCRIPTION 

These  activities  provide  for  the  preparation  of  certain  regular  reports, 
as  req.uired  hy  the  DHE^^'♦ 

Weekly  reports  were  provided  for  the  Director,  NI-H,  giving  hrief  accounts 
of  items  of  interest  concerning  activities  of  Institute  staff  memhers  in  con- 
nection with  their  respective  programs,  as  v;ell  as  reports  of  important  develop- 
ments in  intramural  and  extramural  research  and  other  program  elements.  Pifty- 
two  such  reports  were  prepared. 

Repoi'ts  were  prepared  at  the  close  of  each  q^uarter  year  on  progress  in 
intramural  and  extramural  research  and  other  Institute  activities,  as  re- 
quested through  Scientific  Reports  Branch,  NIH»  Eour  such  reports  were  pre- 
pared. 

A  short,  5  page  annual  report  of  the  Institute  was  prepared  for  inclusion 
in  the  printed  annual  report  of  the  Puhlic  Health  Service. 

These  are  continuing  activities. 


IC.   CC5?(a)  PA&E  Z 

SERIAL  NO. 


11. ■ 

BUDGET  ACTIVITY: 

RESEARCH  /    X/  AJ3MI1II  STRATI  ON  / f 

REVIEW  AND  APPROVAI...     /  ""^    '.  ;  TljOmiCAli  ASSISTANCE;  •  /"^'^. 


X2. 


•;  COOPEEATING  UNITS  OF  THE  PUBLIC  EEAliTH  SERVICE,  OR  OTHER  ORGANIZATIONS,  PRO-' 
VIDING  PUNDS,  FACILITIES,  OR  PERSONNEL  POR  THIS  PROJECT  IN  EITHER  1956  or  1957 ♦ 

None 


13- 


IF  THIS  PROJECT  RBSBlffiLES ,   COKiPLEtffliJTS ,   OR  PARALLELS  RESEARCH  D017B  ELSEWHERE 
IN  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT  IITTBRCHANGE  OF  PERSOilNBL,  FACILITIES  OR 
FUNDS),    IDENTIFY  SUCH  RESEARCH:  ^:  '..:.  •• 

None  I. 


NO -ENTRIES  FOR  ITEMS  1^,  15  and  16. 


PAGE  I 


PROJECT  ESPOHT  FOEi. 


1«   fetional  Cancer  Institute 
BTSTITUI® 


2'.      ,  Office  of  the  Director 
XABOHATORY  OE  BRAIIGH 


Cancer  Reports  Section 

SECT I OH  OH  SERVICE 


A-.  Bethesda,  Mar-gand.-        5.iTCI-005(b) 

LOCATION  (IF  OTHER  THAJVi  BETEESDA)   SERIAL  NO, 


6.  ..  Special -report s,  statementsj 


PROJECT  TITLE 


Mr'.  Kieley 


PRIICIPAL  -liJI/ESTIGATORCs) 


Dr.  Li|£;b.t,    Jir.  gassack.   Ivir>  Callahan 


OTHER  IlT\rESTIGATOHS 


9.   PRO<ISGT  DESCRIPTION 


This  activity  provides  for  the  pre-oara,tion  of  non~rec-arrihg  reports  or 
statements  as  req_uested  hy  menhers  of  Congress,  the  Director,  IIEj  or  the 
Director,  NCI.  Information  for  these  reports  is  compiled  and  prep£i,red  in  the 
Section.  Several  tj'pes  of  re-oorts  prepared  during  year  were; 

A  special  re-oort  on  the  NCI  extrairairal  research  and  chemotherapy  program 
for  use  "by  Dr.  Heller  "before  the  Senate  Appropriations  Committee. 

A  special  statement  in  connection  with  hearings  on  a  Bill  to  authorize  a 
new  construction  aid  program  for  medical  research  and  ediication. 

A  special  report  on  "Advances  in  Mediced  Research.;  Cancer  and  Man' s 
Environment,  and  a  similar  report  on  tissue  cvilture  for  use  in  connectiPn  with 
the  1957  "budget  presentation  "by  Secretary  Folsom-, 

Assistance  in  the  preparation,  including  the  writing  of  tvo  sections.,  of 
a  special  report  on  NCI  for  a  committee  of  the  National  Science  Foundation  in 
connection  vrith  a  study  of  NIH  "by  that  organization-. 

A  report  on  "Research  Highlights  of  1955.,"  which  includes  intramural  and 
extramural  research  progress,  for  use  of  Appropriations  Committees,  This  doc- 
ument is  su"bmitted  for  the  record  in  either  the  House,  the  Senate,  or  "both.  It 
is  also  used  as  reference  m.aterial  dtiring  the  hearings. 

This  activity  is  expected  to  continue  on  an  irregular  "basis* 


10.  mi-oo5Cb)     '  '  PAGE  2 

SEEIAL  NO. 


11. 


BUD&ET  AOTIVITYt 


HES3AR0H  7  X  /  ■  ■-  -ADMINISTRATION  ' L~J 

.REVIEW  AIT)  APPROVAL      /         TECHNICAL  ASSISTAl^CE         /'   / 


12. 


COOPERATING  UNITS  OF  THE  PUBLIC  ESALTH  SERVICE,  OR  OTHER.  0?.GANIZAI  IONS,  PRO- 
VIDING EUNDS,  FACILITIES,  OR  PERSOi>a^EL  FOR  THIS  PROJECT  IN  EITHER'  1956  or' 195?. 

None. 

13 •  . ____. '■'■'   "'   :'  -.'""- 

IF  THIS  PROJECT  RESEriBLES,  COMPLErEKTS ,  OR  PARALLELS  EESEAROE  DONE  ELSE^mEHE  IN 
THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHA'i'JGS  OF  PSRSOEt'EL,  FACILITIES  OR 
■■  FUNDS),  IDENTIFY  SUCH  RESEARCH;  .  .        .  .  .  ,   ,  . 

None. 


NO  ENTRIES  FOR  ITEMS  W,  15,  and  16.- 


PAG-B,  1 


i 


PE0J3CT  EBPOHT  POEM 


1,       ITational  Cancer  Institute 
IHSTITUTS  ■       ,. 


2. 


Office  of  the  Director 


LABORATORY  OR  BEAITCH 


3.  Cancer  Reports  Section 
SEOTIOH  OR  SERVIC3 


4,   ■  Bethesda.  Maryland''  5*  KCI-005(cl) 

liOSATIOU  (IP  OTHER 'THAI"  BETHjLSDA)    SERIAL  10. 


6»,   Research  Pr6.g;ress  Reports 


PROJECT  TITLE 


7.    Mr.  Kieley 


PRirCIPAl  I1'"VESTIGAT0R(S) 


8.  Mr»  Xassaclc,.  Dr.  Light.  Kr.  B'arney 


OTHER  IIJYSSTIGATORS 


9.  PROJECT  DESCRIPTIOK 


The  pp.rpose  of  this  activit:/  is  to  raahe  availahle  to  the  Congress  re- 
gular information  on  intramural  and  extranural  research  progress.  Reports 
are  prepared  as  requested,  hased  on  information  'supvjlied'  hy  various  Institute 
investigators.. 

During  tlcio   year,  research  progress  reports  were  prepared  and  suhmitted 
to  Scientific  Reports  Branch,  NIH,  pn  the  following  subjects: 

"Cancer  of  the  Breast" 

"The  Role  of  Biochemistry  in  Cancer  Research:  Protein  Chemistry" 

"Leulcemia" 

This  is  a  continuing  activity,. 


11, 

NO 1-005 (d)                                                                                                      PAGE  2 
SERIAL  NO. 

BUDGET  ACTIVITY: 

REs::]AHcn                          /■  x  /        ■    admihistration                     /      /  ■..  ■ 

iffiVIEW  Al'O)  APPROVAL            /        /                TECHiriCAL  ASSISTAKOB               / 

12. 

COOPERATING  UIHTS  OP  THE  PUBLIC  HEALTH  SERVICE,   0R  OTHER  GRGANIZATIOJJTS,   PRO- 
VIDIFG  FUHDS,  FACILITIES,    OR  PERSOiniBL  I'OR  THIS  PROJECT  III  EITHER  1956' -or  195"; 

Kone . 

13  ■ 


IF  THIS  PROJECT  RESSIlBLES  ,    COI-r-LStiSFTS ,    OR  PARALLELS  RESEARCH  DO^^E  ELSEV/HERE 
IN  TEE  PUBLIC  HEALTH  SERVICE   (WITHOUT  lYiTSRCEAilGE  OF  PERSONIIEL,  FACILITIES 
ORFUims),    IDENTIFY  SUCH  HESEimCH  J  ■        '      ■      ' 


None. 


NO  ENTRIES  FOR  ITEMS  14,  15  and  l6. 


PAGE  1 


PROJECT  EBPOHT  FOR:i 


1.    national  Cancer  Institute    2.  Office  of  the  Director 

■  IFSTITUTE  LASOEATOEY  OH  BEAITCH 


3,   Cancer  Reports  Section ^■,         Bethesda^  liarvland 5»  HCI-tQ6(c, 

SECTION  OR  SERVICE  LOCATIOK  (IF  OTHIE  THAI?  BBTHESDA)   SERIAL  iiO. 


6.  Exchaneie  of  inforn3.tion  on  current  progress  In  csincer  cheiiiotlieyapy 
PROJECT  TITLB 


?•       Mr.  Kieley 

PRIHCIPAL  liTVESTI GATOR(  S ) 


8.     Mr.  Eassack 

OTHER  I:MVBSTI GATORS 


9.  PROJECT  DESCRIPTIOl 

This  activity  provides  for  the  issuance.,,  on  an  irreg^^lar  "basis,  of  "Cur-' 
rent  Research  in  Cancer  Chemotherapy,"  to  provide  investigators  engaged  in  can- 
cer chemotherapy  with  an  exchange  of  information  on  the  development  and  eval- 
uation of  chemotherapeutic  argents.   The  total  program,  of  which  this  is  one 
phase,  is  sponsored  "by  the  national  Advisor;-  Cancer  Council  with  the  cooperation 
of  the  National  Cancer  Institute,  the  American  Cancer  Society,  and  the  Damon 
Runyon  Fund. 

During  the  year,  issues  ilos.  1,  2,  and  3  were  prepared,  printed  under 
contract,  and  distributed  to  the  800  names  on  the  specially  prepared  mailing 
list  for  which  addressograph  plates  were  i.-a,de. 

In  Septemher  I-t.  ;K:assack  v/as  detailed  to  the  Cancer  Chemotherapy  Uational 
Service  Center,  Bldg.  16,  in  order  to  handle  this  and  related  informant ional 
activities  on  a  full-time  "basis. 

This  project  provides  the  Corxiittee  on  Chemotherapy  of  the  national 
Advisory  Cancer  Council  with  information  indicating  the  extent  and  nature  of 
cancer  chem.otherapj''  research  "both  here  and  a"broad. 

This  is  a  continuing  activity. 


10.     ITCI-0Q6(c) 
SSHIAL  ITO. 


PAGE     2 


11. 


BUDG]JT  ACTIVITYi 

E3S2AECH 
4  ,     EEVIEW  AIJD  APPROVAL 


TJ 


ADi-IlTI  STRATI  Oil 
TSGHlilCAL  ASSIST.^aiCE 


7 T 

i I 


12. 


13. 


G00P2RATIFG  UlTTS  OF  TIIE  PUBLIC  HEALTH  SERVICE,   OR  OTHER  ORGAITIZATIOJ/S ,   PRO- 
VIDING EU1TDS,.EACILITISS,    OR  PER30K.EL  EOR  THIS  PROJECT   IN  EITHER  1956  or  1957- 


None. 


IE  THIS  PROJECT  RESE]:BLES,   COiiPLE^iEHTS ,    OR  PJiRALLSLS  RESEARCH  DOHE  ELSEVffiSHE 
III  THE  praLIC  HEALTH  SERVICE   (WITHOUT  IV'TERCHAi':GE  OP  PERSOiHIEL,   FACILITIES  OR 
FUITDS),    IDElvTIFY  SUCH  RESEARCH: 

ITone.  .  •  *     .  - 


.FO  EiiTRIES  FOR  ITEMS   1^,^  15   and  .16. 


PAGE  1 
PROJECT  BEPOHT  POM 

1»   National  Sanber  Institute   -2.  '      Office  of  the  Director 


lESTITUTE  LABORATORY  ..OH  BRAITCH 


3«   Cancer  Reports  Section       k*   Bethesda,  Maryland   5»  rCI-006(f ' 

SECTIOl^T  OR  SERVICE  LOG  ATI  Oil  (IP  OTHER  THAH  BETHSSDA)    SERIAL  W- 


6.  DistrilJiition  of  ?u"bli  cat  ions 
PROJECT  TITLE 


.  Mr.  Kieley 

PRI  l^TC  IPAL  IHV3STI  GATOR(  S ) 


Mrs<  Wall,  Mr$.  Lay ton 
OTHER  niVEST I GATORS 


PROJECT  DESCRIPTION 

This  activity  provides  for  the  hulk  distrilDution  of  puTDlica,tions  on 
various  aspects  of  ca,ncer  research  and  related  activities  produced  either  "by 
the  Institute  or  in  cooperation  with  other  Pederal  or  State  agencies. 

I-iailing  lists  include:   State  and  local  health  officers;  professional 
orgaaiizations;  professional  schools  —  medica-1,  dental,  public  health,  and 
puhlic  health  ntirsing;  tumor  clinics;  cancer  societies  (U.S*  and  foreign), 
and  heaJth  educators  in  "both  the  United  States  a.nd  overseas. 

Bulk  laailings,  varying  in  nuin'ber  a-nd  tj'^pe  of  addresses,  totalled  60,00C 
copies  during  the  year,  an  increase  of  ^5|000  over  the  preceding  year.   Ma~ 
terials  relating  to  the  vaginal  cytologj'-  screening  program  for  uterine  cancer 
accounted  for  over  1^,000  copies.   These  included  reprints  of  2  articles,  and 
a  nev;  vaginal  cj-tology  leaflet,  which  Vfas  prepared  to  accoirrpan;!'-  an  exhihit  on 
this  suhject  for  the  nedica,l  profession. 

"Cancer  Services  and  Facilities  in  the  U*  S.,"  a  new  directory  coi>- 
piled  entirely  in  the  Section,  received  an  initial  distrihution  of  3,^1-00 


0C6  (f)"  PAGE  2 

ssHiAL  iro. 


copies.  Other  niaterials  distributed  included  speeches,  "booklets,  panphlets, 
Pu'blic  Health  nonogra-ohs,  a  nursing  mantial,  and  news  releases. 

This  is  a  continuing  activity* 


10.      tICI-.006(f)  PAGE  3 

SERIAL  m. 


11 ; 


BUDG-ET  ACTIVITY! 


ZSSIAROH  /     X  /  ADiilEISTEATION  / 

EETIEVJ  AlTD  approval  /        /  TBCHinCAL  ASSISTAMCB  /        / 


12. 


13. 


COOPEEATII'G  UlTITS  OF  THE  PIJIBLIC  HIDAITE  SERVICE,   OH  OTESR  OHGAMIZATIOIIS,   PE.O- 
VIDIiMG  TUEDS,   PACILITISS,    OR  PERSOFi'UL  FOR  Tx^IS  PROJECT  IN  EITHER  1956  or  195?, 

Hone  i 


IF  THIS  PROJECT  HESBI^LSS,    COMPLS 131TTS,    OR  PAPALLBLS  RESEARCH  DOiJE  ELSSl'-^ERE   IK 
THE  PUBLIC  HEALTH  SERVICE   (V7ITH0UT   I1-T3RSH.\;:"GE  OF  PSRSOl"  EL,   FACILITIES  OR 
FUKDS),    IDEHTIFY  SUCH  PuESEiiHCH: 

None . 


m  EFTRIES  FOR  ITEi-'iS  14,    15  and  16. 
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PROJECT  REPORT  FORM 


1»   Itational  Cancer  .In's4;itxtte.  .   ■: 2,, ,      ..  .Office  of  the.  Director 


IHSTITUTE-  ,      .   -'V  •■   :.'.,,,   ;.■.  LAEO&ATORY  OR  BRANCH 


3.  Cancer  Reports:  Section  .      k,  Bethesda^,,  Maryland   '   '  ' '5.]$rCI-007 

SECTION  OR  SERVICE  .    -     ^:  .;  ;LOCATIOH'  (IF  OTHER  IHAN  ,BSTHESDA)   SERIAL  NO 


6.  ExhiTjits,  films,  slides 

PROJECT  TITLE     :  . 


Mr.  Kleley 

PRINCIPAL  IMBSTIGATOR(S) 


5»   Mrs.  Wall.  Mrs.  Lay ton 


OTHER  IITVESTIG-ATORS 


9.  PROJECT  DESCRIPTION 


TMs  activity  provides  for  the  production  and  distribution  of  audio- 
visual materials  on  the  various  aspects  of  Institute  research  for  professional 
audiences. 

EXHIBITS  —  A  new  NCI  exhilDit  was  designed  for  the  medical  profession 
showing  the  importance  of  the  cytologic  test  as  a  diagnostic  aid  for  the  early 
detection  of  uterine  cancer.  The  first  showing  was  at  the  annual  meeting  of 
the  American  Medical  Association  in  June.  A  leaflet  to  accompany  the  exhihit 
was  also  prepared  in  the  Section  and  printed  hy  &P0.  A  new  exhibit  for  lay 
audiences,  "Cancer  —  Ifliere  We  Stand  Today,"  was  also  designed  and  shown  at 
several  meetings  following  its  initial  display  at  the  New  York  State  Health 
Conference,  Lake  Placid.  The  exhihit,  "Half  of  All  Cancer  Involves  Sites  Ac- 
cessihle  to  Direct  Examination"  (for  professional  audiences),  and  the  environ- 
mental respiratory  cancer  exhihit  continued  in  use* 

PILIS  —  "Lung  Cancer:  The  Prohlem  of  Early  Diagnosis,"  was  shown  at 
film  festivals  at  Venice,  Italy,  ajid  Edinhurgh,  Scotland,  through  arrangements 
with  the  United  States  Infprmation  Agency.  This  film  also  received  the  1955 
aolden  Reel  Recognition  of  Merit  award,  presented  hy  the  Film  Council  of 
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SERIAL  FO.  ■';,.  V.^Ji;  7Li;>  -r  ■: 


America  for  the  test  film  in  tihe  medical  sciences  categorj'-.  In  addition,  the 
Lung  Cancer  film  and  another- in  tke  professional  -series  o'n'cancfexdiagnosi's, 
"Oral  Cancer:  The  Prohlem  of  Early  Dlagh-ffsis,"  were  approved  by  the  AmericSui 
College  of  Surgeons.  All  six  films  in  the  diagnostic  series,  as  well  as 
"Breast  Self-Examination"  (for  lay  women),  and  "Challenge:  Science  Against 
Canper"  (for  high  schools. and  lay  a,udiences)  continued  to  he  shown. 

SLIDES  —  The  slide  file  is  maintained  for  use  of  the  i)irector  and 
other  staff  memhers  in  the  presentation  of  statistics  or  other  visual  aid 
material  to  augment  speeches  hefore  professional  or  lay  groups.  New  slides 
are  added  and  older  ones  revised  or  deleted  to  meet  requirements. 

A  photograph  file  is  also  maintained  in  this  activity  for  use  of  writers 
of  the  Section  or  newspaper  and  magazine  writers  requesting  such  material.  New 
photos  are  added  as  the  need  arises. 


10. 


007 

SERIAL  m. 


PAOB  3 


11. 


BUDGST  ACTIVITY: 
ESSEARCE 
REVIEW  AND  APPROVAL 


£17 
ZZ7 


ADMINISTRATION 
TECHNICAL  ASSISTANCE 


12. 


L3. 


COOPERATING  UNITS  OP  TEE  PUBLIC  HEALTH  SERVICE,  OR  OTF-IR  ORGANIZATIONS,  PRO- 
VIDING rUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT  IN  EITHER  1956  or  1957, 

None. 


IF  THIS  PROJECT  RESEMBLES,  COMPLEiCCI^TTS  OR  PARALLELS  RESEARCH  DONE  ELSEWHERE  IN 
THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PERSONIOIL,  FACILITIES  OR 
FTOIDS),  IDENTIFY  SUCH  RESEARCH: 

None. 


SrO  ENTRIES  FOR  ITEMS  1^,  15  and  l6f 


PAGE  1 
.PROJECT  REPORT  TORM 
1*  national  Cancer  Institute  2,  Office  of  the  Director ' ' 


INSTITUIE  LABORATORY  OR  BRANCH 

5.  Cancer  Re-ports  Section     4.  Bcthesda 5.  HCI-008(a) 

SECTION  OR  SERVICE  LOCATION(lE  OTHER  TF;AN  BETHESDA)     SERIAL  NO. 

6.  Speeches,  articles,  releases  to  the  press ^_^ 

J^ROJECT  TITLE 

Mr»  Kieley 


PRINCIPAL  I1T^7ESTIGAT0R(S) 

Mr.  Callahan,  Kiss  Prayer,  Dr..  Lii°;ht 


OTHER  I1T7ESTI GATORS 

9.   PROJECT  DESCRIPTION  ,'   •  ..     '    " 

This  activity  provides  the  medical  profession  and  its-  various 
segments,  and  the  Tmblic  in  general,  v/ith  information  on  the  program  of 
the  National  Cancer  Institute,  developments  in  tasic  scientific  research, 
epidemiological  investigations,  and  the  constant  application  of  latoratory 
findings  and  clinical  experience  to  the  cancer  protlom  at  the  level  of  the, 
patient. 

This  is  accomplished  through  the  .preparation  and/or  editing  and 
clearance  of  nov/s  releases,  speeches,  magazine  articles  and  manuscripts  for 
both  the  lay  and  professional  press. 

During  the  year  2  speeches  and  10  articles  were  prepared  for  pre- 
sentation or  T)ul3lication.  Both  speeches,  prepared  for  the  Director^  were 
requested  for  puhlication  by  editors  of  professional  journals.   Still 
pictures  in  connection  with  articles  were  provided  as  requested.   Nine 
releases  to  the  press,  professional  journals  and  science  writers,  and  3 
press  summaries  of  scientific  papers  scheduled  for  presentation,  were  pre~ 
pared  and  distributed,  , 

This  is  a  continuing  activity. 


10.  NCI-OOO(a) 

SLRIAl  ITO. 
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1-1. 


'BUDGET  ACTIVITY: 

E3S::iAE0H  /  X  / ' 

ESTIEW  Airo  APPROVA;.       /  '      / 


■ADMINISTriATION 
EilOnillCAL  ASSISTAITCE 


IZJ 


12. 


GOOFBRATIilG  UNITS  01  THE  PUBLIC  HEAl'TH  SllEVICE,    OH'OTIC.E-- .  •   ,, 
0EGAHI2ATI0NS,    PROVIDING  JUNES,    FACILITIES,    OR  PERSOMCEL  FOR  THIS 
PROJECT  IN  EITHER  1956  cr   1957. 


Kon^f 


J 


13. 


11  THIS  PROJECT  EI;SEI>'IBLES,    COtlPLEI^NTS ,  '  OR  PARALLELS  RESEARCH 

DOFE  ELSEl-fHERE  IN  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT  INTERCHANGE'  OP 

PERSONNUL,   EACI1,ITI3S,  OR  FUNDS),    IDENTIFY  SUCH  RESEARCH;  . 

None 


NO  ENTRIES  FOE  ITEKS  l4,  15  and  l6. 
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PROJECT  HBPORT  POEM 


..  national  Cancer  Institute     2.      Office  of  the  Director 


IHSTITUTE  LABORATORY  OR  mMOE 

I,   Cancer  Reports  Section   '    k,  Bethesda  5i'   HGI"008('b) 

SICTIOK  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA)     SERIAL  NO 

>«  Statement  of  the  Director,  NCI,  "before  House  and  Senate 'hearings  on  aiapr'opriations 

■.  PROJECT' TITLE  '  .  ■ 


Hrt  Kieley 


PRINCIPAL  INTSSTIGATOR  (S) 


Dr.  Light 


OTHER  INVESTIGATORS 


»*  PROJECT  DESCRIPTION 


This  activity  provides  for  the  preparation  of  a  statement  in  support  of 
the  Institute  budget  for  fiscal  year  1957  for  the  Director's  use  tefore  House 
and  Senate  hearings  on  appropriations* 

This  statement  includes  comments  on  the  major  accomplishments  of  the 
Institute,  and  areas  of  work  contemplated  during  the  coming  year*  Supple- 
mentary materials  are  prepared  as  requested.  These  may  include  special  fields 
of  research  or  related  activities  worthy  of  special  emphasis,  as  well  as  any 
visual  aid  materials  deemed  appropriate  to  the  presentation. 

This  is  a  recurring  activity  for  the  Section 
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SERIAL  NO. 

11. 

BUDGET  ACTIVITY: 


RESSAHGH     •.'-■■■  '■  X'  ,'"'■' .   . .  ..ADMIITISTRATION-  ■     ■■■\'    r,.]- ■  ■..■!    -  .  , 


EEVI®^  AUD  APPROVAL  /        /  TEQHHIGAL  ASSISTANOB  /        / 


I 


12. 


..  COOPEEATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANIZATIONS,  PRO- 
"■  VIDING  FUNDS, 'facilities,  OR  PERSONNEL  FOR  THIS-' PROJECT  IN  EITHER' 1956.  Q.r  1957-. 

None  * 


13. 


IF  THIS  PROJECT  RSSEfiBLBS,  COlvEPLEfffiNTS ,  OR  PARALLELS  RESEARCH  DONE  ELSE-fHERE 
IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PERSONNEL.,  FACILITIES,  OR 
FUNDS),  IDENTIFY  SUCH  RESEARCH: 

None . 


NO  ENTIRES 'for  ITEI-iS  l4,   15.  and  16. 
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PROJECT  EBPORT  FORM 


If   National  Cancer  Institute  2,  Office  of  the  Director' 

INSTITUTE  LABORATORY  OR  BRANCH 


3.  ^  Cancer  Reports  Section  '    k*  Be  the  sda ,  Maryl  and  ■  • 5.  NCI"008(c^ 

SECTION  OR  SERVICE  LOCATION  (If  OTHER  THAN  BETHISDA)     SERIAL  NO. 

6.  Clearance  of , Non-research. papers ..  ■   .  ■  .  ^    ■     -    ■■■    ;  ■        ■■'   ' 

Project  title  ''         v     .  ■'   . 

7.  Mr.  gieley ^ 

PRINCIPAL  Il'jraSTIGATOR(S)  " 


8.   Mr.  Callab-an' 


OTHER  INVESTIGATORS 
9..  PROJECT  DESCRIPTION 


This  activity  provides  for  the  clearance  of  non-research  papers  and 
Speeches  "by  NCI  staff  memhers,  in  conformance  with  Service  and  Department 
policies  and  procedures. 

Papers  or  speeches  suhmitted  to  the  Section  for  clearance  are  read  in  the 
Section  for  editorial  accuracy,  style  of  presentation,  clarity,  and  conformance 
to  policyT  Appropriate  reviewers  are  chosen,  either  in  the  institute  or  in 
other  divisions  of  the  Puhlic  Health  Service  where  the  area  of  work  is  repre- 
sentative of  that  discussed  in  the  paper  or  speech.  Inter-hureau  clearance^  if 
necessary,  proceeds  concurrently  with  NCI  clearance.  The  numher  of  reviewers 
varies  depending  upon  the  suhject  matter  and  the  scope  of  the  discussion*  Con>- 
ments  of  reviewers,  if  any,  are  transmitted  direct  to  the  author  hut  are  not 
identified  as  to  source.  The  author  is  asked  to  incorporate  comments  into  the 
manuscript  or  state  his  reasons  for  rejecting  them.  This  correspondence  is 
then  suhmitted  to  the  Director,  NCI,  on  whose  approval  the  item  is  forwarded 
for  completiot  of  clearanbo  through  the  Scientific  Reports  Branch, T^HHV  ' 
Notification  of  final  clearance  is  sent  to  the  author  through  his  Branch  Shief » 

During  the  year,  5^  speeches  and  papers  were  processed  through  the  Oanr 
cer  Reports  Section  for  either  presentation  or  publication,  or  "both. 

This  is  a  continuing  activity. 
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SEHIAIi  NO. 


11.  

-  BUDGET  ACTIVITY^t.   ■.^■.  .>,v  /-.■■•rW;    ■  '  is  '  «fe-  ^'        ..:•'  >^   ,-•■ 

EESEAEOH  '  /  X  /    "  '  '  AJDMINI  STRATI  ON  '  /   7 

.■■  ,  ;   REVIEW  Airo  APPROVAL   ■■  ./   J  ^■•-    TECHNICAL  ASSISTANCE  ■  .  ., 


'•■•.jji*  -v^'l^ 


12. 


COOPERATING  UNITS  OT  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANIZATIONS,  PRO-, 
VIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  POR  THIS  PROJECT  IN  EITHER  1956  or  1957. 

■  None  ■ ,  ,■  .   .   .,      , 


13. 


IF  THIS  PROJECT  RESEi-iBLES,  COMPLEMENTS  OR  PARALLELS  RESEARCH  DONE  ELSEWHERE  IN 
THE  PUBLIC  HEALTH  SERVICE  (WITH 
FUNDS) »  IDENTIFY  SUCH  RESEARCH: 

None 


THE  PUBLIC  HEALTH  SERVICE' (WITHOUT  INTERCHANGE  OF  PERSONNEL,  FACILITIES  OR     i 


NO.  ENTRIES  FOR  ITEMS  1^^,  15  an*  ,16. 


PAGE  1 


PROJECT  REPORT  PORM 


1,  national  Cancer  Institute   2,   0_ffice  of  the  DixeAtor 
INSTITUTE 


LABORATORY  OR.  BRAHCH 


3»  Cancer  Reports'  Section 
SECTION  OR  SERVICE 


k.      Bethesda -       r^        5.  ITCI-008(e) 

LOCATION(lP  OTHER  THAU  BETHESDA)    SERIAL  NO. 


6,  Reference  collection 


PROJECT  TITLE - 


7.  Mr.  Kieley 


PRINCIPAL  INVESTIGATOR  (S) 
8,   Miss  Bain 


OTHER  INVESTIGATORS 

9.  PROJECT  MSORIPTION 

The  pxi^rpose  of  this  activity  is  to  circulate  journals,  periodicals, 
press  releases  and  other  materials  to  the  staff  of  the  Cancer  Reports 
Section  and  professional  staff  memhers  of  the  Institute,- a;nd  to  maintain 
reference  files  of  these  ma.terials  for  use  as  needed  by  writers  of  the 
Section  and  other  Institute  staff  mcmhers. 


This  is  a  continuing  activity. 


10.   I10I-008(e) 
SERIAL  ITO. 
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11. 


BUDGET  ACTIVITY: 

RESIiAIlOH"  ■  -'  /  X  / 

EEVIElf  AMD  AFFROVAl     /       ./  „ 


ADMIT!  STRATI  Ot 
TECHiTICAL  ASSISTAHCB 


12. 


13. 


COOFERATIITG  UNITS  OF  THE  PUBLIC  HEALTH  SLEVICB,  OR  OTHER  ;  ■ 

ORG AM Z AT IONS,  PROVIDING  FUNDS,  FACILITIES,  OR  FERSOHNEL  FOR  THIS 

PROJECT  IN  EITHER  1956  or  1957* 

None 


IF  THIS  PROJECT  RBSEt^BLES,   COMFLEI^SNTS ,  OR  PARALLELS  RESEAECH     ■ 
DONE  ELSEIVHEEE  IN  THE  HJ'BLIC  HEALTH  SERVICE   (WITHOUT  INTERCHANGE  OF 
PERSONNEL,  FACILITIES  OR  .FUNDS) ,,  IDENTIFY  SUCH  RZ;SEAfiCH: 

None 


NO  EITTRIES  FOR  ITEMS   14,    15   and  l6. 


I 
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FEOJEOT  EBFORT  FORM 


1.  National  Cancer  Institute  2.   Office  of  the  Director  

INSTITUTE  LABORATORY  OR  BRAITCH. 

3.   Cancer  Rexiorts  Section     4,   Be  the  s  da ^ 5»  NCl-OlO 

SECTION  OR  SERVICE  L0CATI0N(IE  OTHER  TKAH  BETHESDA)   SERIAL  NO. 

6.  PuTpl-ic;  Inquiries 

PROJECT  TITLE  '  ' 

7.  Mr.   Kieley 

PRINCIPAL   IIWESTIGATOE(S) 

8.  Miss   ST>eicher 


OTHER  INVESTIGATORS 

9.   PROJECT  DESCRIPTION 

This  activity  provides  for  the  handling  and  reply  of  day-to-day 
inquiries  from  the  general  puhlic. 

Inquiries  handled  during  the  year  approximated  1,750,,  requiring  506 
individual  letter  replies,  651  form  letter  replies,  586  telephone  calls, 
and  distrihution  of  over  5»105  pieces  of  informational,  litei^ature.  Requests 
for  information  were  received  from  Congressmen,  the  V/hite  House,  and  various 
Government  agencies;  medical  and  pre-medical  students,  nurses,  doctors, 
and  all  levels  of  students  from  elem.entar3^  to  college  and  post-graduate. 

This  is  a  continuing  activity,- 
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10.   UCI-010  ■  '  •      ■ 

SERIAL  NOt 

11. ■  "  ■    ■ ______^__ 


BUDG-ET  ACTIVITY: 


12, 


EESSAROH  111  ADiaillSTMTIOlT  /        / 

REVIEW  Aim  APPROVAL        /        /  TBCHIICAL  ASSISTANCE  /        / 


COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,    OR  OTHER  ORGANIZATIONS 
PROVIDING  FUNDS,   FACILITIES,  ,0R  PERSONNEL  FOR  THIS  PROJECT  IN  EITHER 
1956   or  1957. 


None 


13. 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEMERE  IN  THE  PUBLIC  HEALTH  SERVICE  (iflTHOUT  INTERCHANGE  OF  PERSONNEL, 
FACILITIES  'OR  FUNDS) ,  IDENTIFY  SUCH  ■RESEARCH; • 


None 


NO  ENTRIES  FOR  ITEMS  l4,  15  and  16. 
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PROJEST  KSPORT  FORM 


Li  .  Hational  Cancer  Institute     2.  Office  of  the  Director 

INSTITUTE  ..   LABORATORY -OR  BEAireE. 


3.    Cancer  Reports  Section ^.      Bethesda.  Maryland         5*  HCI-Qll 

SBGTIOE  OR  SERVICE  LOCATION  (IE  OT.HER  THAN  BETHESDA)   '  SERIAL  NO 


5.   Service  to  the  Press 

PROJECT  TITLE 


U       Mr.  Kieley 

PRINCIPAL  INYSSTIGATOR(S' 


U  Mr«  Callahan,  Mr.  Barney,  Dr.  Lifiht 
OTHER  INVESTIGATORS 


)i     PROJECT  DESCRIPTION 

The  purpose  of  this  activity  is  to  accommodate  science  writers  or  re- 
porters who  regularly  call  the  Section  for  information  in  developing  news  or 
feature  stories,  or  for  statements  or  comments  of  staff  raemhers  relative  to  a 
particular  development  or  story  on  cancer  research  and  related  activities* 

During  the  year  interviews  with  Institute  staff  memhers  were  arranged 
for  science  writers  or  rexiorters  representing  the  following  professional  or 
lay  magazines  and  newspapers  or  wire  services: 

Reader's  Digest,  U.S»News  and  World  Report,  Toronto  (Ontario)  Star^ 
Saturday  Evening  Post,  the  Washington  Post  and  Times-Herald,  and  the  Evening 
Starj  Washington,  D.  C.  newspapers i 

Assistance  was  given  to  more  than  a  dozen  writers  in  developing  stories 
for  their  magazines^  newspapers,  or  news  services  including  those  from  the 
Scripps-Howard  News  Service,  Science  Nev/s  Service,  the  Houston  Post,  the 
Buffalo  News,  the  Baltimore  Sun,  United  Press  and  Associated  Press. 

Prepared  scripts  and  visual  material  for  two  separate  talks  hy  the 
Director  on  WTTG-TV,  one  on  radiation,  the  other  in  hehalf  of  the  American 
Cancer  Society's  cancer  fund  drive.  Preps^red  material  for  tv;o  telecasts  hy 


oil 

SERIAL  m 


PAGE  2 


Dr,  l-ratt  of  the  Heart  Institute  on  the  inportance  of  early  diagnosis  of 
cancer,  and  chemotherapy  of  cancer,  for  "broadcast  on  Station  VWTG.  Also 
assisted  with  arrangements  for  a  tape-recorded  interview  with  Dr.  Eueper 
for  Radio  Station  WIM,  Roclrville. 

This  is  a  continuing  activity. 


I 


10.        ITCI-Oll 
^'    SlEIAl  FO. 
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11. 


BUDGET  ACTIVITY: 

RESEARCH  1^1 

REVIEW  AKD  APPROVAL  /'   / 


ADMIMSTRATIOH  [ / 

TECHNICAL  ASSISTAITGE  /        / 


12. 


COOPERATIITG  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANIZATIONS,  PRO- 
VIDING FU1.IDS,  FACILITIES,  OR  PBRSOia^iEL  i-OR  THIS  PROJECT  IN  EITHER  1956  or.  1957. 


13- 


None  f 


IE  THIS  PROJECT  RESEfSLBS ,  COMPLE.  31NTS,  OR  PARALLELS  RESEARCH  DONE  ELSEWHERE 
IN  THE  PUBLIC  HEALTH  SERVICE  (V/ITHOUT  INTERCHANGE  01   PERSONNEL,  FACILITIES  OR 
FUNIDS)  ,  IDENTIFY  SUCH  PJISEARCE: 


None. 


FO  ENTRIES  FOR  ITEP;S  l^f,  15  and  16. 
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EROJinCT  E3P0RT  POEM 


1«       Fational  Cancer  Institute' ''     2.  Office  of  the  Director 


IlISTITUES  ■■  ^lABOiulTOSY  OE  BliMOE 


3»     Cancer  He-jorts   Section k-  Bethesda,    liaryland 5«     FC 1—012 

SECTICE  OR  SERVICE  LOOATIOil  (IE  OTHER  TIIAII  BETHESDA)  SERIAL  EC 


6.       Pu"blications 

PROJECT  TITLE 


Mr.  Kieley 


PRIITCIPAL  I!TSSTIG-ATOR(  S ) 


Mr.  Callahan,  Dr.  Li^b-t,  Mss  Drayer,  iir.  Sassack,  ?iiss  G-e^an.  Mr.  Barney 
OTHER  liTESTIG-ATORS 


9,  PROJECT  DESCRIPTION 

"Reading  on  Cancer  -  An  Annota.ted  Bi'bliographj'-, "  prepared  "by  the  Section, 
was  puhlished.  The  l6-page  "booklet  contains  1?^  entries  including  hooks,  pam- 
phlets, reports,  articles  in  popular  periodicals  and  ■orof essional  journals,  and 
other  pertinent  material. 

A  "brochure  on  the  FationaA  Cancer  Institute  was  completed  and  forwarded 
to  GPO  for  printing.  This  hooklet  describes  the  Institute  and  all  its  activities 
"both  intramural  and  extrarmiral,  its  place  in  the  national  attack  on  cancer,  the 
magnitude  of  the  cancer  pro"blem,  and  contains  photographs  selected  from  hoth 
the  intramural  and  extramural' activities*'"  It" will  "be  distri"buted  to  the  lay 
puhlic  in  reply  to  requests  for  informiation  on  the  Institute,  many  of  vrhich  are 
received  in  the  Section  from  the  general  pu"blic.  The  "booklet  was  in  the  process 
of  puhlication  as  the  year  closed.' 

¥ork  v;as  hegun  on  cops^  for  a  pam.phlet  which  will  summarize  in  lay  read- 
ing, a  technical  report,  "Iowa  State  Cancer  liorhidity  Study,"  written  "by  ilCI 
statisticians.' 
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Work  was  "begun  on  a  "Cancer  Fact  Book,"  This  pro'oosed  "book  will  cover 
all  phases  of  cancer  research  and  control,  in  non-technical  language  for  adult 
reading  and  stud".  It  is  designed  for  use  at  high  school  level  "b:/   teachers  of 
science  classes,  .health  education,  and  social  sciences ,  as  well  as  "by  stucLent 
grou-os,  science  v/riters,  and  adult  edtication  grou-^s.  ......... 

This  activity  is  expected  to  continue,  as  required. 
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113. 


COOPEHATIHG  Ul-ITS  OP  T^HE  PUTLIC  HEALTH  SEIIVICE,    OH  OTHER  GHGAlJlZATIOUS ,   PPO- 
VIDIHG  PUl^S,  PACILITISS,    OP  PEESOirEL  FOP.  THIS  PROJECT  IE  EITHER  1956  or  1957. 

i?one  • 


IP  THIS  PROJECT  RESE;23LES,    C0:;?LEi.3r:'TS ,    OR  P.rfliAlLBLS  RESEARCH  DCITE  ELSK'^HERB 
III  THE  PUBLIC  HEiLTH  SERVICE   (WITHOUT   IIITERCHAIIGB  OP  PERSOF^-CilL,   FACILITIES  OR 
FDIIDS),    IDENTIFY  SUCH  RESEARCH: 

Hone . 


m  ENTRIES  FOR  ITEMS  1^4-,    15  and  16. 
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iPROJECT  EEPORT.  FORM 


It   national  Cancer  Institute   2*      Qffice  of  the  Director 

'  INSTITUTE  LABORATORY  OR  BRANCH   •  • 

3»  Cancer  Reports  Section      4.   Bethesda,  Maryland "       ^.  ICI--013 

'  ■  SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA)   SERIAL  NO. 

I  6t  Cooperation  with  national  educational  interests,  and  dissemination  of  informa- 
tion to  promote  more  interest  in  the  teaching  of  cancer  in  high  school  science 

classes  with  the  aim  of  improving  science  teaching  in  secondary  schools. 

PROJECT  TITLE 

if.  Mr.  Kieley 

PRINCIPAL  INVESTIGATOR(S) 


8.  Dr.  Light 


OTHER  INVESTIGATORS 


9.  PROJECT  DESCRIPTION 

This  activity  provides  for  the  National  Qaneer  Institute's  practical  co- 
operation with  national  educational  interests "mutually  concerned  over  the  grow- 
ing deficit  of  young  people  preparing  for  careers  in  scientific  research^  On 
recommendation  of  the  National  Advisory  Cancer  Council,  the  Surgeon  General 
awarded  a  grant  of  $18,792  to  the  National  Science  Teachers  Association  to  con- 
duct a  Science  Teacher  Achievement  Recognition  (STAR)  Program  among  high  school 
science  teachers  with  the  ohject  of  improving  the  teaching  of  science  courses 
at  the  secondary  school  level.  This  project  has  three  specific  aims:   1)  to 
promote  more  effective  and  widespread  teaching  ahout  cancer  in  high  school 
general  science,  hiology,  chemistry,  and  physics  courses  to  the  end  that  high 
school  students  will  hecome  tetter  informed  and  more  intelligently  awaro  of  the 
prohlems  and  aspects  of  cancer  and  more  favorahly  disposed  toward  realistic 
practices  of  control;  2)  to  Drovide  a  mechanism  and  encouragement  for  high 
"  school  science  teachets  to  sutnit  reports  of  their  successful  experiences,  ideas 
and  unit  outlines  for  teaching  ahout  cancer;  and  3)  to  add  to  the  literature 
that  is  designed  for,  or  is  effective  in,  the  encouragement  of  high  school  youth 
to  take  those  courses  that  keep  the  doors  open  to  careers  in  science  and  thus 
to  help  increase  the  pool  from  which  future  doctors  and  research  scientists  in 
this  field  can  he  recruited.  Four  members  of  the  NCI  staff,  including  Mr. 
Kieley  and  Dr.  Light  of  this  Section,  were  named  as  local  advisers  to  the  steer^ 
ing  committee  of  the  project. 
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SERIAL  NO. 

The  Institute,  in  collaboration  with,  the  National  Science  Teachers  Aesoci- 
ation,  sponsored  a  one-day  cancer  information  institute  for  high  school  science 
teachers  in  the  Washington  area  and  nearhy  Maryland,  Virginia,  Pennsylvania,  and 
Delaware*  In  a  program  at  the  Clinical  Qenter  a  group  of  290  teachers  hoard 
a  description  "by  UGI  staff  menihers.  of  ejqperimenfs  and  projects  useful  for  high 
sc"hool  science  classes,  and  witnessed  denonst  rat  ions  of  these  experiments  in  ' 
forms  which  can  he  reproduced  in  high'  schools* 

■.•  .   Th^  first~mentioned  of  the  a.hove  items  is  a  continuing  activityt 
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13. 


COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANIZATIONS,  PRO- 
VIDING FUNDS,  FACILITIES,  OR  PERSOMEL  FOR  THIS  PROJECT  IN  EITHER  1956  or  1957 > 


None 


IF  THIS  PROJECT  RESEi"[BLSS,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE  ELSEWHERE 
IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PERSONlylBL,  FACILITIES  OR 
FUNDS),  IDENTIFY  SUCH  RESEARCH: 

None  • 


NO  ENTRIES  FOR  ITEMS  Ik,    15  and  16. 


PROJECT  REPORT  FORM 
1,         KCI •         . 2»  CCNSC 


■      IKSTITfrTE     ,'    .    .    .  LABORATORY  OR  BRMCH  ■ 

3#  •         •  •         '      '  "     .'  U* ^ ■    •        ,.  ■  •  5.       1200 

SECTION  OR  SERVICE     ■  LOCATION; (IF  OTHEtt  THAN  '  SERIAL  MO. 

..     ■  ■  .      ,  BETHIiSDA) 

6,    CANCER  CHEMOTHERAPY ^__ 

PROJECT  TITLE        "'    '  '*~^~'  '  ^"^        "'"  "      '"^ 

7 4    K<  M.  ENDKQTT "  

PRINCIPAL  llWESTIGATOR  ,.    ■ 

3?    F.  L.  SCHMEHL,  H>  W^  BOND,  J..LEITER,  H.  3ISEL,.  C.  HuTTi:iER,  JE,  SPIKE 
OTHER  INVESTIGx»TORS 

9.    PROJECT' DESCRIPTION      _.      "        ■     '    '        ■ 

The  Cancer  Chemotherapy  National  Service  Center,  National  Cancer  Institute, 
National  Institutes  of  Health,  as  a  resiilt  of  the  ir^terest"  of  the  Congress  and 
action  taken  by  the  National  Cancer  Advisoi-"y  Coim'cil,  has  been  established  to 
coordinate  a  cooperative  National  Program  in  the  field  of  cancer  chemotherapy 
research*  The  organizational  framework  for  this  cooperative  research  includes. 
The  American  Cancer  Society,  Damon  Runyon  Memorial  Fund  for  Cancer  Research, 
National  Cancer  Institute,  Atomic  Energy  Commission, ■ Food  and  Drug  Administration 
and  the  Veterans  Administration,  These  sponsoring  orgsnizations ' cooperate 
through  the  Cancer  Chemotherapy  National  Committee,  This  Committee  is  composed 
of  representatives  of  the  'sponsoring-  agencies,  a  member  at  large,  and  a  member 
from  the  Pharmaceutical  Industry,  It  serves  as  the  top  policy-making  group  for 
the  entire  cancer  chemotherapy  program.  The  CCNSC  has  been  designated  as  the 
staff  organization  to  ijnplement  the  National  Program  as  authorized  by  the 
Committee,  The  Center  .is  jointly  staffed  by  the  sponsors'  and  constitutes  the 
full-time  staff  for  the  National  Program,  It  provides  the  secretariat  f-unctions 
to  the  Committee  and  .organizes  and  operates  five  technical  panels,  the  Panel  on 
Pharmacology  ^■and- Biochemistry,  the  Panel  on  Screening,  the  Panel  on  Clinical 
Studies,  the  Panel  on  Chemistry,  and  the  Coordinating  Committee,  These  panels 
are  responsible  for  assessing  the  state  of  kna-jledge  of  the  chemical  treatment  ■ 
of  cancer,  seeking  promising  avenues  of  approach,  evaluating  the  progress  of  the 
l^ational  Program,  and  advising  the  sponsors,  the  Committee  axid  the  Center  on 
technical  aspects  of  the  National  Program,  The  Center  also  arranges  for  the 
dissemination  as  well  as  the  exchange  of  reseexch  information  on  cancer  chemo- 
therapy. It  promotes  voluntary  cooperation  among  scientists  and  renders  technical 
assistance  and  other  sex-vices  to  participating  scientists* 


(Serial  No..  1200) 

.fith  funds  appropriated  to  the  WCI  research  grants  are  made  upon  the 
recommendation  of  the  National  Advisory  Cancer  Council,,  and  contracts  are  awarded, 
for  the'"  is'olatlon  and  synthesis;  of  new  chemicals  for  trial  against  cancer,  for 
the  screening   of  such  compounds  acainst  cancer  in  animals,   for  studies  on  the 
toxicity  and  pharmacology  of  promising  compounds,   for  clinical  investigation  of 
some  of  the  most  promising  drugs  in  man,    for  investigations  on  the  manner  in 
wliich"  such^msfterials  ^ct'  against -cancer  pells  so*  that  promising -drugs  may  be  ■ 
improved,   and  for  the  rapid  exchange  of  information  amongst  all  cooperating 
investigators,.. 

'The  following  is  'an -cfutllne   of -program -developments  during  the  past^year:     ■■ 

Activation  of  Service  Center 

■   In  19^5  the- Center  was  ■  established,  equipped  and  staffed*.- '■All'"  of ''the*-    ■       ' 
senior  staff  positions  for  the  Center  are  ncn-r  filled. 

Laboratory  Screening 


The  contract  program  is  now  underway  with  the  following  five  screening 
centers:     Wisconsin  Alumni  Research  i'oundation,   Southern  Research  Institute, 
Stanford  Research  Institute,   Hazelton  Laboratories  Inc.,   .^nd  Microbiological 
Associates  Inc,,    These   contracts  have  been  establisiied  to  provide  for  the 
screening  of  drugs  against  cancer  in  .animals,     Uetailed  specifications  have  been 
drawri  up  and  the  five  screening  centers  will  screen  against  sarcoma  180, 
carcinoma  '75S>   and  leukemia  Lri'210«,    It  is  e.x.pected  that  the  five   cori,ti:'actors, 
will  be  able   to  screen  approximately  2000  compounds  by  July  31>   1956,.     At  the 
same  time,  an  intensive  exploration  is  a3. so  being  made  of  tissue  ..culture  tech- 
niques .and  these  studies  are.  already  under  waj';  through  a  cooperative  arrangement,. 
The  preliminary  results  of  this,  effort  ai-e  encoura^  ing  and  it  now  seems  pos'siblc 
that  thi^,  technique  may  offer  a  pre-screening'  aeyice  which  is  inexpensive,   rapid  , 
and  at  the  'some  time  uses  very  little,  compound,,    Plans  are'  also  being  formulated 
for  an  intensive  study  of  human  tumors  grovjing  in  he'terologous  hosts,    of  ascites' 
tumors,   and  of  various  biological'  techniques,    as  new  screening  tool's,, 

Chemic  al  S'ynt he  si  s  ...,',. 

In  this,  .area  information  is  being  collected  on  the  major '  sources  of 
compounds  for  screening  in  order  to  expedite  procurement  for  the  screening'  opera- 
tions,,'  A  number  of  contacts  have  already  b'een  made  and  'almost  1000  compounds 
have  'been  .rejceiyed  and  distributed  to, the  screening  centers,,   Tlo.st  investigators.  ' 
agree  .that  rjsndom  screening  operation's   should  be.  continued  on  a  large   scale,  but 
insist  that  there  aTso  be  an  attempt  at  the   selection  of  .compounds  along 
methodical,  and  rational'  lines,:    The  Chemistry  Prjiel  is  in  the  process  of  develop- 
ing gene.rjil  principles'  to  gxiide  the  selection  of  compounds  and  the   classes  of 
compounds;  to.  he  screened,,    It  iSj  expected  that  many  of  the   compounds  have  been 
made  before  'arid  .can  be. located,  but  others'  will  iiave  to  be  synthesized  either 
beca,i;se.  the   amount  available  is  too  small  or.  ot.  cause  the  compound  has  never 
actually  'been  synthesized  before,,,  .Prelim.inaiy  talks  are  now  taking  place  in  an 
effort  to  establish  contra'cts  for  "the  synthesis  of  some  chemicals, ^ 
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REVIEW  &  APPROVAL  [1         TEGHNICilL  ASSISTAI^'GE  ^ 


COOPEiATING  UNITS  OP  THE  PUI£IG   HEALTH  SERVICE,    OR  OTHECR  ORGMIZATIONS, 
PROVIDING  EUl'IDS,   FACaiTIFS,    OR  PERSONNEL  FOR  THIS  PROJECT   IN  EITHER  1956 
OR  1957: 


American  Conccr  Society 

Dainon  Runyon  Memorial  Fund  for  Cancer  Research 

Atomic  Energy  Commission 

Food  ?nd  Drug  Administration 

Veterans  Administration 

National  Microbiological  Institute 


13. 


if  thl's  project  resembles,  complliments,  ffi  pm/jllels  rese/lrch  done  else- 
whfre  in  the  pfjelig  health  service  (iflthout  interchange  of  pfiisonnel, 
Facilities  or  funds),  idei\itify  such  research: 
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Pharmacology 

Criteria  has  been  developed  for  the  pre-clinical  pharmacological  workup 
of  new  agents.     In  order  to  meet  immediate  problems  of  providing  better 
pharmacological  workup  of  compounds  the  Center  has  entered  into  an  agreement 
with  the  'Food  ?Jid  Drug  Administration,     The  FDA  laboratories  are  now  studying 
three  compounds,   namely  Thio-Tepa,   Myeleran,    and  CB-I3I18,     FDA  expects  to  handle 
one  or  two  new  compounds  each  month;   this  will  approximate  20  per  year.     It  is 
anticipated  tliat  the  Food  and  Drug  Administration  will  satisfy  immediate  program 
needs  for  pre-clinical  pharmacological   studies. 

Clinical  Studies         ,        • 

Clinical  research  is  exceedingly  expensive  because  of  bed  costs.     Trained 
manpower  is  in  very  short  supply,    and  the  techniques  of  clinical  investigations 
are  not  as  precise  as  they  might  be.     The  Clinical  Studies  Panel  is  attempting 
to  deal  separately  with  the  major  stages  of  clinical  chemotherapy  evaluation. 
These  stages  may  be   defined  as   (l)   clinic.-'l  pharmacology  and  preliminary  human 
trial,    (2)   br^oad  spectrum  clinicvJ.   screening,    aaid   (3)   definitive  trial.     Guide 
lines  have  been  developed  for  use  in  stage  1  studies,     A  pilot  study  is  being 
sponsored  in  the   second  catagory  of  broad  spectrum  clinical  screening.     The 
pilot  studies  have  been  started  in  five  centers,   all  working  on  a  common  protocol, 
and  studying  nitrogen  mustard  and  Thio-Tepa  in  breast  cancer,    lung   crjiccr, 
melanoma,    and  Hodgkins  disease,     I\n  inter-institutioncl   cooperative  program  in 
acute  leukemia  has  also  been  instituted  in  which  Methotrexate  and 
6-Mercaptopurine  are  being  given  definite  trial  as  single  agents  and  in  combina-  ' 
tion. 
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16. 


PUBLIC  ATI  0K3   OTHER  'HEim  ABSTRACTS  FRQ"!  THIS  PROJECT  DURING   CALEND/iR 
YE/\R  1955: 


Cijrrent  Research  in  Cancer  Chemotherapy 

Supplement  1     February  1955 

Supplement  2     April  1955 

Supplement  3     November  1955 


HONORS  AND  iWARDo  TU  PERSONl^'EL  RELATING  TO  THIS  PROJECT  DURING  CALENDAR 
YEAR  1955; 


Biometry  and  Epidemiology  Branch 
Sttnmiar;^'-  Report,  19^5 


.  Investigations  in  biometry  and  "epidemiology  continue  much  in  the 
sarae  fields  .and  p-atterns  as  planned  or  initiated  during  the  last  year f 
The  .programs,  perforce  must  be  restricted  by  limitations  of  available 
personnel,  space,  and  budget]  sources  of  records  and  other  material  for 
study  continue  to  be  developed  but,  again,  .'progress  is  slow  because  of 
the  se.me.  factors. 

The  cooperation  of  the  Connecticut  Department  of  Health  allows 
exploitation  of  perhaps  tlie  most  valuable  single  source  of  cancer 
statistics  in  the  world.  The  computed  data  on  a  defined  population  ex- 
tend to  1935  and  are  as  complete  and  as  reliable  as  they  can  be  made  at 
present.  It  is  heartening  to  be  able  to  substantiate  that,  in  fact, 
more  patients  with  cancer  survive  in  1950  than  in  1935j  the  impi-overaent 
is  not  attributable  to  earlier  diagnosis  and  is  probably  an  effect  of 
better  treatment  of  some  specific  sites,  particularly  the  rectum  and 
colon,  and  the  uterus.  The  National  Cancer  Institute  shovild  do,  on  a 
long-terra  basis,  everj'thing  possible  to  maintain  and  to  develop  investi- 
gations in  tliis  rich  area.  The  general  field  of  survival  in  cancer  is 
also  being 'studied  by  tracing  the  individuals  i-jith  cancer  identified  in 
the  ten-city  survey  of  19ii7. 

Surveys  and  analyses  continue  of  geograpliic  regions  and  of  certain 
populations,  relative  to  the  occurrence  of  cancer.  It  is  gratifying  to 
report  that  the  ten-city  cancer  morbidity  survey  of  19hl   finally  appeared 
as  a  publication;  it  represents  a  milestone  in  demographic  investigations 
on  cancer.  The  second  part  of  the  survey,  concerned  primarily  xjith  com- 
parisons between  the  1937  snd  the  19I47  surveys,  is  in  preparation.  Also 
important  is  a  similar  survey  cariied  out  in  Iowa,  which  adds  urban-rural 
parameters  to  morbidity  data.  Other  surveys,  in  various  stages  of  progress, 
include  cancer  mortality  among  Orientals  and  Indians  in  the  United  States, 
morbidity  and  inortality  a:nong  workers  e;cposed  to  engine  exhausts,  retired 
railroad  workers,  and  in  Pittsburgh. 

High  priority  continues  to  be  given  to  studies  on  lung  cancer.  An 
important  survey  of  the  smoking  patterns  in  the  United  States  was  per- 
formed by  the  Bureau  of  the  Census  for  the  National  Cancer  Institute.  The 
analysis  is  in  late  stages  of  preparation  for  publication.  The  siu^vey 
allowed  testing  of  models  on  the  relationships  between  smoking  and  lung 
cancer,  and  showed  that  data  on  this  subject  obtained  from  special  studies 
are  compatible  with  lung  cancer  e^cperience  observed  for  tlie  totaJ.  popula- 
tion. A  retrospective  investigation  on  lung  cancer  and  smoking  among 
women  has  attracted  the  collaboration  of  62  institutions  wliich  thus  far 
have  conti-ibuted  58  such  cases  and  II6  matched  controls.  A  long-tejrm 
study  is  being  continued  on  the  epidemiology  of  luiig  cancer  in  Pittsburgh, 
with  particular  empliasis  on  the  role  of  roentgenographic  coin  lesions. 
An  analysis  is  being  conducted  for  NCI  by  the  National  P^esearch  Council 
of  the  possible  association  between  war  gas  exposure  and  01  influenza 
among  the  veteran  population  of  World  iJar  I. 
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The  Branch  is  interested  in  extending  biometric  and  epidemiolo.'.ic 
investigations  in  several  directions.  One  is  toward  studies  on  a  prospec- 
tive basis  of  certain  clinically  defined  populations:  e.g.,  cancer  is 
ac];omega3.ics  and  in  hypopituitary  patients;  cancer  of  the  breast  in  roales 
id-th  "orostatic  cancer  treated  xvdth  estrogens]  cancer  in  patients  implanted 
mth  plastic  prosthetic  devices.  Another  is  toward  studies  "in  depth"  of 
defined  general  populations,  such  as  in  Connecticut  and  in  Pittsburgh. 
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9.  PROJECT  DESCRIPTION 

The  activities  of  the  Office  of  the  Chief  have  inclvided  the  folloTAting: 

(1)  Oeneral  plaxxiing  and  direction  of  the  branch  scientific  program,  as  detaile 
in  specific  reports  of  activities. 

(2)  Participation  in  epidemiology  and  related  acti-"ities  of  the  American  Cancer 
Society  through  (a)  chairmanship  of  oection  on  Epidemiologj'^,  Comroittee  on 
Growth,  National  Research  Council  and  (b)  chairmanship  of  Ad  Hoc  Advisory 
Research  Coninittee  on  Lung  Cancer  of  the  American  Cancer  Society, 

(3)  Planning  and  collection  of  end-results  in  cancer  for  a  program  on  the 
subject  scheduled  for  the  Third  National  Cancer  Conference,  throiigh 
chairmanship  of  tlie  Panel  on  End-results.  ("'Jith  Dr.  Pendergrast) 

ik)   Scientific  editorship  of  the  Journal  of  the  iiational  Cancer  Institute, 
since  July  19$^ • 

(5)  Investigations  of  certain  aspects  of  the  history  of  cancer,  such  as 
transplantation  of  tumors  and  cancer  knowledge  in  the  17th  century, 
(^■Jith  I>r,  Mustacchi) 

(6)  Laboratory  studies  on  the  grovrth  rate  of  pulmonary  tumors  in  mice 
(with  Drs,  Polissar,  Andervont,  Heston),  and  on  the  morphology  of 
testicular  tuiaors  in  iiiice  (with  Dr.  Andervont), 
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i6«  Epidemiology  of  Cancer  of  the  Lung,  Pittsburgh  Field  Study 
'!   PROJECT  TITLE 

ij7.  Sr.  Asst.  Surg*  C«  D»  McClure     ■  

1   PRINCIPAL  IN^^ESTIG'^^TOR 


i3»  Dr»  W»  iicP»  Hammon  and  Dr»  A,  Ciocco,  Graduate  School  of  Public  Health, 
OTHJIR  IiT^rESTlL-\TORS  University  of  Pittsburgh 


;9*  PROJECT  DESCRIPTION 

Objectives;  (a')  To  investigate  the  clinical  and  environmental 
circumstances  under  which  representative  cases  o.'.  cancer  of  the  lung 
occur  in  a  general  po'oulation  and  to  determine  the  characteristics 
which  distinguish  oecole  who  develop  the  disease  from  those  who  escape 
it«   (b)  To  partially  evaluate  the  mass  saall  film  X-ray  suTA'-ey  as  a 
case  findint,  tool* 

I'lethods  Employed:  (a)  Personal  inter^dew  of  all  cases  diagnosed 
over  a  period  of  several  years,  tot.ether  with  collection  of  similar 
data  from  a  control  nooulat.'.on,   ^b)  Follow-up,  through  death  certifi- 
cation data  of  survey  and  non-survey  "ooDulationj  and  special  and  detailed 
follow-up  of  selected  saaole  of  X-ray  examinees  who  had  certain  lesions, 
together' with  a  control  group  who  were  negative  to  X-ray* 

liajor  Findings:  (a)  ;Ione  in  general  study,  since  systematic  field 
work  has  been  deferred  because  of  necessity  of  prompt  follow-up  on  X-ray 
survey  sample,   (b)  ..iany  cases  of  lung  cancer  have  been  identified  in  the 
X-ray  surveyed,  among  those  with  both  "positive"  and  "negative"  films.  To 
date,  however,  definite  quantitative  statements  cannot  be  made  because  of 
the  inadequate  alphaoetizaf.on  of  the  Siirvey  index  file.  Time  -  and  labor  - 
consuming  correction  of  tliis  file  is  necessary  before  definitive  results  are 
possible. 

Significance  to  Cancer  Research;  (a)  Provides  basic  information 
regarding  pathogenesis  and  epidemiology  of  cancer  of  the  lung  which  cannot 
be  determined  in  any  other  way*   (b)  Provides  partial  evaluation  of  mass 
small  film  X-ray  surveys  as  a  lung  cancer  case  finding  tool. 

Proposed  Course  of  Project;  Continued  follow-up  of  subjects  to  death, 
or  over  a  period  of  se-"-eral  years. 
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Pittstaurgh  Oancer  Register  of  biometry  branch  will  eventually 
contribute  to  study. 

Epidemiology  and  Biostatistics  Departinents  of  Graduate  School  of 
Public  Health. 

I'iany  local  physicians,  hospitals  and  organizations* 


13. 


IF  THI'    PROJECT  RESKi JLE'^,   CO  iPLivioNTS,:  OR  x^RALLELS.  RESE'RCH  DONE  ELSE'^HERE 
IN  THE  PUBLIC  HE/iLTH  SERVICE   (uTTKOUT  INTERGH' jGE  OF  PERSONxIEL,  PACILITIES  OR 
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Survey  of  19?3."     Bulletin  of  the  Alleghenj?-  County  Medical  Society,  May  19^$, 
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County  I'iedical  Society,   January  1,   19$^* 


16. 


Ho,;ORS    ':iD   "^^AVJD'-   TO   ^'SSOi  EL  JvEL  TI  iC  TO  TRlS    '^'iJ^'lCT  DfIR'':.:G  C.'^uEimR  YEAR 
19!^5. 

ilONE 


PR'iJEGT  RSC'OKT  FORrl 


»  National  Cancer  Institute  _  2.   Biometry  and  Spidevdology  Branch 

£lJ''TITlTTE  "         LA.3JE  TORY  OR  3l?..".iJCH 

■: 

.  Epidemiology  Section U,   New  York  City 5,NGI»0$3 

PEGTION'  or  service       "  L0CATI',7irTll^  OTIi';}?  TILU^I  BETIIiiSMT       SERIAL  NO, 


l,  Cancer  in  a  Closed  Population 

PROJECT  TITLE 


!'  ^'^sd,  Dir.  A»   G«   Gilliam  and  B«   K,  j.iilmore 
PRINCIPAL  IN^^Er;TiGATORS 


i   NONE 

OTIiER  lif^ESTIG/.TORS 


"•ROJECT  DESCRIPTION 

Objective:  Primary  objecti'.'e  is  to  measure  risk  of  death  from  all 
causes,~but  more  particularly  from  cancer  of  the  lung,  in  a  closed  popu- 
lation excessivel?/  ex-oosed  to  gasoline  and  diesel  engine  exhaust  fumes# 

Methods  E'lployed;  Analysis  of  emDloyment  records  of  about  60,000 
men  emoloyed  bet'^reen  1?06  and  19^35  determining  causes  of  death  in  those 
dead;  and  comparing  death  rates  in  this  po--)ulation  x^-rith  that  for  other  men 
in  the  same  city. 

iiajor  Findings;  Age  adjusted  relative  frequency  comparisons  suggest 
that  lung  cancer  might  be  excessive  in  this  group.  However,  exact  measures 
of  risk  await  computation  of  person-years  at  risk,  which  cannot  be  anticipated 
for  another  year, 

Significcince  to  Cancer  Research;  besides  providing  information  regard- 
ing risk  to  cancer  of  the  lung,'  material  should  permit  contribution  to  raethodolo^ 
needed  in  studying  industrial  groups. 

Proposed  Course  of  Project;  Tracing  causes  of  death  is  about  95/" 
complete  and  has  reached  the  point  of  uneconomical  returns.  Causes  of  death 
have  been  coded  according  to  the  International  List  in  use  at  tinie  of  death. 
Death  data  to  be  used  for  computing  deaths  expected  in  study  group,  by  broad 
cause,  have  been  assembled.  The  necessary  rates  await  completion  of  appropri- 
ate population  estimates.  The  coding  of  employment  records  for  transfer  to 
IBM  cards,  necessarj  for  computation  of  person-years  at  risk,  will  commence 
shortly. 
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The  Vital  Statistics  Dj.vision  of  nearly  every  State  Health  Department 
and  of  several  foreign  countries. 

The  Tabulating  Unit  of  ilIH  will  key-punch  the  coded  data  and  prepare 
requested  taOuL'tions. 
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6,  Eplderalology  of  Leukemia  and  the  Lyiuphomas 


^RJJEGT  TITLE 


■7.  Surg.  I'/illlatti  A.  lialter,   Jr. 
?RIJCI?'.L  Ii.lYESTIC-"TOR(S) 
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^ROTTflCT  D^rCRIPTIOH 

Ob.jecti^re_s:  (a)  To  determine  bror.d  selecti-"-e  factors  governing  the 
distribution  of  leukemia  and  the  lyaDhomas  as  measurable  through  analysis 
of  mortality  data,   ',,b)  To  describe  the  clinical  and  environnental  factors 
surrounding  the  developm.eiit  of  these  diseases  in  a  general  population  and  to 
determine . the  broad  characteristics  of  persons  who  do  and  who  do  not  develop 
the  disease. 

Methods'  Employed': •  (a)  Letalled  analysis'  of  available  .mortality  ..sta- 
tistics regarding  the  trends  and  age,  race,  sex  and  geograohlc  distrijution 
of  leukemia  in  the  United  "States.  {'->)   By  personal  Interview  to  obtain  compre- 
hensive epidemiological  in?oriiV'tion  from  represent.:.tj.ve  cases  occurring  in  a 
definable  poouli-tion  for  coiaparis.on  with  s^i.ita  de  controls. 

ilajor  bindings;  [a)   Although  the  portion  of  this  project  dealing  with 
an  analysis  of  mortality  statistics  has  not  reached  completion,  some  pre- 
liminary observations  may  oe  noted,  (l)  -sge  and  sex  adjvisted  mortality  rates 
indicate  a  lower  incidence  in  southern  states  as  opposed  to  northern  states 
for  both  white  males  and  fe.iiales.  Non-white  data  have  not  been  anal.yzed  in 
this  respect  at  this  time,   (2)  No  significant* differences  in  the  white  male 
mortality  rates  age  0-lk   years  have  been   observed  between  states  which  have 
significantly  high  or  low  xirhite  male  leulcemia  death  rates,   (b)  Field  work 
originally  instituted  in  Buffalo  was  discontinued  because  of  resignation  of 
officer  assigned. 

Significance  to  Cancer  Research:  Provides  clinical  and  epidemiological 
data  from  a  general  pooulation  -  as  ODposed  to  highly  selected  individual 
hospital  experience  -  that  is  basic  to  understanding  of  factors  governing 
occurrence  of  leu.kemia  in  peo-^le. 

Proposed  Course  of  Project:  Complete  in  FY  ^7  reports  of  present 
analysis  of  mortality  data,  and  reactivate  field  study  if  locale  offering 
good  prospects  of  completion  of  field  study  can  be  found. 
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,  Sr«  Surg.  Robert  Lincoln  Smith 

"■'i(IijCi:^\L    ':  ;VEf^TI'.TATOR(S)"~ 


I,  Dr.   Clarence  Salsbury,   Pheonix,  Ariaona,   Sur.  ^■dlliarfi  J ._  Pe nder gr a s_t _, 


THCR  T.^rE.'-.'TIG'VTORS       iled.   Dir.   Benno   K*  Hilmore,   and  I'led,  Uir.  A.,   G.   Gilliam 


,   PROJECT  DSSCRI'-^TIOi! 

Objectives:  General ;  To  deteriaine  racial  and  geot,ra-,.)hic  factors 
influencilng  risk  to"  cancer,  Specific :  (a)  Study  of  cancer  mortality  among 
Navajo  Indians  (Smith,  Gilliam)  (b)  Geographic  distribution  of  lung  cancer 
in  the  United  States  (Gilliam)  (c)  Trend  of  raortality  from  cancer  of  the 
lung  in  the  United  Si;,ates  (  lilmore)  (d)  uortality  from  cancer  in  non-white 
races  in  the  United  States  and  Hawaii  (:mith)  (e)  Geographic  distribution 
and  trends  of  mortality  from  tlv/void   diseases  and  thyroid  cajicer  in  the 
United  ^.tates  (pendergrast), 

ilethods  Employed :  (a)  Compr.rison  of  deaths  recorded  a.iong  the  iJavajo 
during  F  years  with  tiiat  exoected  on  the  basis  of  ^^eueral  United  States  white 
and  non-xriiite  age  and  sex  specific  rates. 

(o,  c,  d  and  e)  Analysis  of  United  States  mortality  statistics, 
published  by  the  itetional  Office  of  Vital  Statistics, 

.iiajor  Findings ;  (a)  nortclity  attributed  to  cancer  of  several  sites 
is  substantially  less  among  uavajos  than  among  the  general  United  States 
white  and  non-white  pooulation,  however,  since  both  cancer  and  all  other 
causes  of  death  were  less  freque:otly  recordedj  by  the  methods  employed, 
than  among  all  Indians;  and  becan.se  of  the  high  proportion  of  deaths  among 
them  either  unattended  by  a  physician  or  attributed  to  senility,  etc.,  the 
cancer  deficit  cannot  be  regarded  as  established  beyond  all  reasonable  doubt, 
'*.  pa-oer  reporting  tl  ese  findings,  as  well  as  differences  in  other  causes  of 
death,  has  been  prepared  but  not  yet  submitted  for  publication. 

(b)  I'larked  variation  in  mortality  attributed  to  lung  cancer  T.ras 
demonstrated  among  the  large  cities  o?  the  United  States. 

(c)  besDite  the  many  ILaitatioiis  of  ^ortality  statistics,  trends 

of  lun:;,  cancer  derived  frora  them  are  believed  to  reflect  adequately  trends 
of  this  disease  as  recorded  on  death  certificates. 


(d)  Interesting  differences,  in  mortality  attributed  to  various 
cancers  anong  the  minor  non-white  races  oi"  the  United  States  and  .lawaii, 
are  s opearing.  However,  these  data  are  still  incomoletelj^  analyzed. 

(e)  Apaareutly  a  crude  correlr.tion  exists  between  mortalitj''  from 
thj'roid  diseases  and  thyroid  cancer.  A  more  critical  examination  of  this 
ooint  has  therefore  only  recently  been  instituted. 

Significance  to  Cancer  Research:  The 'epidemiological  method  depends 
on  the  denionstration  of  differences  in  risk  in  people  >dth  different  charac- 
teristics, em'ironi.ient,  etc.  Thus,  the  results  of  this  project  are  descriptive 
and  provide  information  for  use  in  tests  of  consistency  xjith  a  variety  of 
theories  of  cancer  causation,  as  well  as  leads  for  further  exploration. 

Proposed  Course  of  Project:  To  be  continued  and  ex'oanded  in  similar 
direction  with  other  cancers  as  personnel  and  facilities  becoiiie  available. 
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VTDlNG  ETJ'DS,-  F^CILITIE'^,   OR  PPRSO;?  EI;  EOR  Tr^I''^    ^TIOJPCT  IN  EIT"'ER  1956   or  1957 

Soifie  unpublished'  basic  riiortality  data  obtained  irovx  Patiorjal  Office 
of    'ital  Statistics  on  reimbursable  basis. 


•IE  T.p:5   project  R.-,5EuL^^j    r,0  i'LEiiiJT^,    OH   P.RilLLEL"^  RE^'E  .RCH  D^-iC  EL"E' 'EERE 
II.  THE    'UI3LIC   IIK-LTii  '^^_:R^^TCE    ('ilxP  ):iT   Ij.fTERC:::.,.L-j    J?  PERSON  EL,    EACILrTI.iS  OR 
?U.,D&),   IDENTIFY  SIlG:    REf EARCil: 

Studies  on  geographic  distribution  of  cancer  also  conducted  by  Biometry 
Section  and  Pathology  Laboratory, 
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PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING  CALENDAR  YEAR  1955 
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uo1ectives:To  examine  recorded  epidemiological  evidence  in  cancer  for 
its  validity  and  to  develop  i.iore  adequate  epide:Miologicc?.l  tools  for  cancer 
investigation. 

ilethods  Employed;  Adaptation  and  modification  of  standard  epidemiological 
laetiiods  already  of  demonstrated  usefulness  in  coniiiiunicable  diseases  research, 
and  extension  and  application  of  these  methods  to  cancer  study;  including  the 
application  of  such  methods  to  published  data  for  test  of  validity  of  conclusiop 
drawn* 

i'iajor  Findings:  Study  of  trends  of  tobacco  consuniption  in  the  United 
States  indicates  that  during  the  period  in  wliich  pounds  consumed  per  person 
have  increased  only  50)^  the  increase  in  cigarette  consumption  has  been  tre- 
mendous while  other  forms  of  tobacco  use  have  declined.   (Milraore) 

Study  continues  of  methods  of  ha.id3.ing  occupational  data  as  they  might 
relate  to  cancer  risk,  (uilmore  and  Gilliam) 

A  method  of  co;:nuting  cases  or  deaths  expected  from  cancer  among  groups 
of  patients  with  selected  diseases  has  '.een  developed,  concur-rently  with  estimai 
of  the  number  of  cases  needed  for  significaut  results.   (,iilmore) 

Analysis  of  trends  of  mortality  from  all  respiratory  diseases  indicates 
that  small  errors  in  faulty  death  certification  of  lung  cancer  as  other  respira- 
tory diseases  can  theoretically  s.ccount  for  a  large  part,  but  not  all,  of  the 
recorded  increase  in  lung  cancer  since  19li4»   (Gilliam) 

Significance  to  Cancer  Research;  ':ny  theories  of  causes  of  cancer  in 
humans,  from  no  matter  nbat  scientific  discipline  they  come,  will  remain 
inadequate  until  they  meet  tne  test  of  consistency''  with  epidemiological  facts, 
i.^ence,  development  of  more  orecise  and  ooirerful  epide: biological  tools  is  of 
considerable  importance  to  cancer  research. 


proposed _Course_ofJ'roject:  To  be  exploited  as  new  opportunities  arise. 


PROJii;CT  RE'^ORT  FOR:  (Cont'd) 


.seil.;al  ijo. 


p--, 


U3LlC/.T::0i!^   OTIIEn  T^l/T:  A3STR/lCT^   JV-li  TuIS  PROJECT  DlfRIiJG  C*.LSwD/R  YEAR  1955 


Gilliam,   A,  G,:      Some  aspects  of  tl^e  lung  cancer  -oroblem.     iiilitary 
Med.  116:   l63-17li  (Aarch)  1955. 

Gilliam,    A,   G, :      Some  eDiderdiological  considerations  of  cancer  of  the 
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FUNDS),  IDENTIJY  SUCH  RESEARCH: 
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Stimulation  ox   Epidemiological  Research  in  IIon-Ser"'ace  Agencies  and  Development 
PROTECT  TITLE     of  ^Sources  of  Field  "Data  Suitable  to  liCI  for    Answering  Specific 
Epidemiological  ijuestions 

iiedical  Directors  A.   0,   Gilliam  and  B,   K,  UiLdoreand  Sr.  Surg.  Robert  Lincoln  Si 
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PROJECT  DESCRIPTIOiJ 


Objectives;  To  stimulate  the  inauguration  of  epidemiological  studies  of 
cancer  among  -oeonle  and  agencies  having  pertinent  material,  the  exploitation 
of  which  will  contribute  to  an  understanding  of  human  cancerj  to  provide  techni- 
cal assistance  in  the  design  o?  f-tudies,  and  analysis,  of  such  material j  and  to 
explore  sources  of  material  directly  a^-ailable  to  us  and  suitable  for  answering 
specific  questions  which  aioear  particularly  ii'nportant. 

Methods  Employed;  Through  contacts  made  at  meetings  of  national  pro- 
fessional associations,  lectures  to  vii.edical  and  pubiic  hea.lth  students  and 
exploitation  of  personal  friendships  with  persons  in  many  agencies,  to  stimulate 
and  assist  in  organizing  studies  of  basic  eoideiniological  material  not  directly 
available  to  the  Service,  ij  the  same  Cleans  to  obtain  access  to  data  for  our 
own  study. 

Major  Findings:  A  study  of  cancer  a^aong  a  large  unrestricted  population 
among  wnich  there  "are  social  restrictions  against  use  of  alcohol,  tobacco  and 
coffee  was  stimulated  and  designed.  ResiiJ.ts  to  date  suggest  that  cancers  of 
several  sites  fall  unequally  on  this  grou.u.  rlethods  of  testing  the  validity 
of  present  results  have  oeen  suggested.   (Gilliam) 

Cancer  epidemiology  lectures  or  seminars  conducted  at  medical  or  public 
health  schools  at  Pittsburgh,  Johns  Hopkins,  \/irginia.  Army  iiedical  Service 
Graduate  School  and  ifeval  Iiedical  School,  (Gilliam) 

Talks  to  internes  and  residents,  for  recruitment  of  laedical  and  dental 
officers,  .'.t  26  liospitals  in  Maryland,  Virginia  and  the  District  of  Coluinbia. 
(Hilmore) 


Liaison  x;ith  National  nesea'rch  Council  in  connection  with  a  study  of 
the  relation  o;?  raustard-gas  poisoning  and  influenzal  pneui.ionia  in  World  War  I 
veterans  to  later  development  of  lung  cancer,   (ililmore) 

Exploring  possibilities  of  stud'/ing  the  possible  alteration  of  sus- 
ceptibility to  cancer  a.iong  persons  vrxth   a  variety  of  endocrine  disorders 
and  otiier  diseases,  vjith  the  Veterans  Administration  and  individual  hospitals 
and  physiciansj  and  trial  use  of  saiaples  of  such  case  history  material. 
(Milwore,  Pender grast,  ilustacchi) 

fixnloring,  through  analysis  of  a  trial  sample  of  cases,  practicaoility 
of  using  naval  officer  experience  in  studying  the  significance  of  "coin  lesions" 
to  cancer  of  the  lung.  (Hmith) 

Exploring  suitable  sources  of  material  to  determine  the  prevalence  and 
incidence  of  "coin  lesions".  One  excellent  source  was  found  which  could  have 
been  used  to  clarify  the  methodological  problems  involved,  but  could  not  be 
exDloited  because  of  lack  of  funds.  It  is  probable,  hoxrever,  that  the  agencies. 
ha-^rlng  these  data  will  work  them  up  themselves.  (Gilliara,  Smith) 

Participating  in  planning  for  the  195'^  llational  Cancer  Conference, 
(Pendergrast) 

Significance  to  Cancer  Research:  The  futiu:*e>  and  broad  usefulness,  of 
research  in  this  field  depends  partly  on  exploitation  of  material  not  directly 
ava.llrble  to  us  and  on  recruituent  and  training  of  future  workers,  • 
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OTt-ER  INVESTIGATORS 


9.  PROJECT  DESCRIPTION 

Objective;  To  ascertain  whether  hyperfunction  and  hypofunction  of 
the  pituitary  has  an  effect  on  the  occui'rence  of  cancer  in  man. 

Methods  Employed:  Review  of  literature  and  collection  of  clinical 
cases;  comparison  of  observed  with  expected. rates. 

Major  Findings:  Cases  of  Sheehan's  syndrome  or' of  Siiiuaonds'  disease 
were  culled  from  the  literature.  A  total  of  :297- women  aggregating  2800 
person  years  at  risk  and  ^7  men  aggregating  3^0  years  were  gathered,.  These 
had  7  cancers  among  women  and  1  among  men.  The  expected  figures  were  8,6 
among  women  and  1.0  among  men. 

Significance  to  Cancer  Research;  Ifypophysectomy  in  animals  retards 
development  of  tumorsj  it  is  of  obvious  interest  to  ascertain  the  situation 
in  man. 

Proposed  Course  of  Project:  The  medical  literatiu"e  is  being  culled 
for  cases  of  acromegaly,  particularly  those  with  autopsy.  Acromegaly  and 
hypopituitary  case  records  will  be  gathered  at  local  hospitals,  and  in 
San  Francisco  and  Chicago. 
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9*   PROJECT  DESCRIPTION 

(a)  Objectives s  To  extend  survival  information  to  cover  a  five  year 
period  for  newly  diagnosed  patients  enumerated  in  morbidity  sur- 
veys*. These  data  >7ill  be  collated  with  tlie  experience  of  cancer 
registers  and  of  clinical  series  reported  in  the  literature. 
The  scope  of  the  experience  (kStOOO   cases)  vrill  pejrait  systematic 
e^catnination  of  such  factors  as  color,  sex,  age,  geographic  region, 
place  of  treatment,  and  economic  status,  in  addition  to  primary 
site. 

(B)  Methods^  Employed:  Lists  of  cancer  patients  are  being  searched 
against  death  indexes  maintained  in  vital  statistics  offices. 
In  selected  areas  hospitals  and  physicians  will  also  be  con- 
tacted for  further  information  on  patient  status  and  to 
estimate  the  loss  to  follow-up  by  reliance  on  vital  statistics 
records  only. 

(C)  Major  Findings ;  Searches  against  death  indexes  and  vital 
statistics  offices  have  been  com.pleted  for  Cliicago  and  Dallas 
and. are  under  way  for  Pittsburgh  and  Philadelphia.  Of  the 
Chicago  and  Dallas  cancer  patients  alive  one  year  after  date 
of  first  diagnosis,  38  percent  are  Icnown  to  liave  died  in  the 
subsenuent  four  years.  The  number  of  loiown  deaths  will  be 
increased  when  other  sources  of  infoarmation  are  checked. 
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(d)  Significance  to  Cancer  Research;  Survival  e:<perience  of 
cancer  patients  is  not  very  'jell  documented.  liost  series 
are  based  on  a  limited  number  of  cases  and  T:orse  still,  have 
,.  not  been  analyzed  in  a  .uniform  manner,  .and  liave  .not  included 
..'all  cases  comin-;-  into  tlie  field  of  observation.  These  sur- 
vival data,  Tjhen  analyzed  by  standard  definitions  and  methods 
•will  provide  useful . referexice  bench  marks. 

(E)  fooposed  covirse  of  this  project  fojr^  the  succeeding  calendar 
year:  A  monograph  (or  a  series  of  reports  dealing  xrith  in- 
•  dividual  sites)  will  be  prepared,  anal j'^ing  the  da.ta  and 
relating  the  findings  to.  pthe,r..  pwb.lislied.  Bxaeriejice,.  . 
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9.  PROJECT  DESCRIPTION 

(a)  Objectives;  To -assist  other  branches  of  the  .National,  Cancer 
institute,  state  and  local  health  departments,  and  other 
health  agencies  by  consultation  and  advice  on  methodological 
problems  in  the  maintenance  of  cancer  registers  and  on  tiie 
analysis  of  data  collected.  This  includes  the  development  of 
statistical  tools  useful  for  the  analysis  of  field  observa- 
tions on  human  populations  and  their  application  to  specific 
problems • 

(B)  Methods  Employed;  The  consultation  draws  on  standard  statist- 
ical  and  actuarial  tecliniques  and  accepted  principles  for 
records  management,  with  necessary,/-  modifications  required  for 
an  individua].  study  situation.  Vianj  of  the  problems  can  be 
handled  by  correspondence,  but  field  trips  are  required  in 
several  instances.  Consid.eration  must  be  given  to  the  study 
objectives  of  the  individual  investigator  or  agency,  the 
existing  administrative  arrangements  and  the  personnel  and 
financial  means  at  liand  to  implement  the  program  of  operations 
and  studies. 

(C)  Major  Findings;  Acting  in  the  capacity  of  a  service  organiza- 
tion, the  Section  primarily  assists  other  investigators  in 
shaping  their  operations  and  fonuulating  their  findings. 
Sometimes  this  assistance  is  acknowledged  in  publications  by 
the  individuals  assisted. 
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(d)  Significance  to  Cancer  Research;  Many  of  the  benefits  of  the  . 
consultation  pro graiii  are  long-range  in  nature  and  consist  of 
setting  up  record  systems  and  study  situations  ijluch  enlarge 
tlie  potential  study  resources  of  NCI  and  related  organizations. 
The  major  activities  in  the  past  year  are  indicated  below: 

"1.  Memphis  cytology  project:  advice  on  record  procedures  and 
design  of  ounch  card,  and  plans  for  the  analysis  of  data 
collected  bearing  on  the  epidemiology  of  carcinoma  in  situ 
and  invasional  cervical  cancel. 

2.  Collaboration  in  the  analysis  of  data  frora  the  Connecticut 
cancer  register  (this  collaboration  is  so  extensive  that 
it  is  reported  as  a  separate  pi-oject). 

3«  Consultation  to  the  Oklahoma  and  Pennsylvania  dtate  Health 
Departments  on  revision  of  cancer  case  reporting  procedures* 

I)..  Consultation  to  Oliio  State  Department  of  Health- on  its 
studies  on  occupational  differentials  in  cancer  mortality 
and  morbidity. 

5«  Advice  to  hospitals  on  maintenance  of  cancer  registers i  a 
demand  stiraii).ated  by  the  Amerj-can  College  of  Surgeons"* 
program  for  tumor  clinic  accreditation.  '"  ■ 

6»  Work  on  problems  in  reconciling  findings  from  retro- 
spective and  fon^Tard  studies  on  the  association  of  smolcing 
and  lung  cancer*  •    ■ 
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Many>  as  under  9. 

13.    ^ ' 

IF  THIS  PROJECT  .-ilSEMBLES,   COMPLSJENTS,    OR  PAILALLSLS  ;.I;o.::Aj:;'.CH  DONE  ELSE- 
[JHS^S   IN  TIE  PUBLIC  HEALTH  SERVICE    (^ITHOUT  IiT._RCHANGE  OF  PERSONNE.L, 
FACILITIES  O;.  FUlffiS),    IDENTIFY  SUCH  liLSEARCH: 

Sfhe  Epidemiologj^  Section  of  this  Branch  conducts  parallel  research 
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15. 

PUjiTCATiONS"  OTH-K  THAN  ABSTR/iCTS  .KiOM  TIlip  PiiOJ^XX  DU'^ia;   Ci-.I2JA[mi,  YVJlvk  19: 

William  Haenszel.     Zpideniiological  Tests  of  Theories  on  Lunc,  Cancer  Etiolog- 
Accepted  for  publication  in  the  January  1956  issue  of  Public  riealth 
Reports . 

16, . 

HoiMs  ANb  k^mii^  '^C)  ^ksci'ji^i;  xL.uTiJG  TO  T:n.s  pi^j^cT Tiu^3;yc^  ti'i:::^:&m — 
'  riAU  ■1955 

Mr.  Haenszel  v;as  elected  Chairm£i.n  of  the  Statistics  Section,  American 
Public  Health  Association  for  19$$-'$^  * 

Mr.  Haenszel  was  appointed  a  member  of  the  Regional  Advisory  Board  of 
the  Biometric  Society. 
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SECTION  Oil  SliRVICi!;  LOCATION   (IF  O'fKH  TMIT  HJoniSDA)   SERRITNO. 

6»  studies  on  Cancer  in  Connecticut,   in  collaboration  with  State  Health  Depart- 

ment 

PROJECT'  TITDj: 

7«  S.  J.  Cutler  and  '.-J.  M.  Kaenszel 


8.  None 
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9*  PROJECT  DESCRIFTION 

(a)  Objectives; •  Provide  data  on  cancer  incidence,  methods  of  treat- 
ment, and  end  results.  Investigate  the  effect  on  incidence  of 
epidemiologic  factors  such  as  ui^ban  envj-ronnent,  nativity,  econ- 
omic status,  occupation,  diet,  anc.  i:)ersonal  habits.  Study  in 
detail  the  inter-relationship  between  the  condition  of  the 
patient  at  diacnosis,  the  tiierapeutic  course,  and  the  end  results. 

(B)  Methods  Employed:  Hospitals  accounting  for  9h%   of  the  approved 
general'  hospital  beds  in  the  state  participate  in  a  case  report- 
ing and  follow-up  prograjii  administered  by  the  State  Health  Depart- 
ment* 

(C)  Major  Findings;  A  comprehensive  statistical  review  of  the  experi- 
ence in  Connecticut  during  the  period  1935-1951  is  contained  in  a 
monograph  now  in  press  and  two  completed  papers  submitted  for 
publication.  Several  additiona-l  papers  lall  be  published  duxing 
the  coming  year* 

The  trend  in  sui-vival  rates  indicates  that  the  outlook  for  diag- 
nosed cancer  cases  is  improving.  There  lias  been  a  marked  increase 
in  five-year  sui-vival  rates  for  cancer  of  the  large  intestine, 
rectum,  cervix  uteri,  corpus  uteri,  and  endocrine  glands.  Some 
improvement  in  survival  was  observed  also  for  cancer  of  the 
larynx,  breast,  kidney,  bladder,  and  hematopoietic  sj'stem. 

(D)  Significance  to  Cancer  Research;  Provides  basic  epidemiologic 
inforaiation  re  gar  ding  t  he~in  c'i  dene  e  of  cancer  and  data  for 
evaluating  therapy  in  terms  of  end  results. 
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(E)  ■    Fviture  Course  of  the  Project;     During  the  forthcoraiiifj;' year 
analysis  will  contiiiuje'^aiid  will  include  subjects  such  as: 

1.  Causes  of  death  among  "lon^  teirm"  survivors  j 

■    2.  Reconcili?.tioh  ofti^end  data  on:  incidence, "raortallty, '  and 
survivalj 

3*  Probability  of  developing  a  second  priinary  cancerj 

I|.»  Survival  experience  of  patients  that  refused  treatment  to 
evaluate  the  "natural  histoiy  of  cancer"j 

5»  Detailed 'analysis  of  the  relationship  of  therapy 'to "survival 
taking  into  account  the  reasons  for  the  selection  of  the  pre- 
scribed course  of  therapy  in  each  individual  case* 
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12. „1„  '  

COOFjPlATINi-  touts  OF  TIE  PUOLld  PlE.:;LTi:I  SoUVICS,   0:>:  OTHL-K  ORGANIZ  .TI0N3,   p:.0. 
VIDING  FUNDS,    l^ACILITIES,  0.:.  PEIibONN^L  FO;,  THIS  PllOJiJJCT  IN  i^ITIER  1956  or 
1957 


13. 


IF  TlilS  PROJLCT  ];:u3ELE3LSo,    C01iPLiii:3NTo,   OR  PAIiALLELS  R:..SEAhC..  DONiS  EL3E- 
Tvi-IERE  IN  TlR'   PUBLIC  YiEMIU'ii  SJiRVICE    (uITKOUT  IiJTSRGl-iANGJ-i  OF  E.:RSOKW;:;L, 
FACILITIES  OR  i^'UifflS),    IDENTIPT  SUCH  Rx]S::.ARCK;     ^ 
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15. 

PUBLICATIOlvtS  OTi-I£R  TKA.N  ABoTPJ^.CTS  FROM  TIiIS  K.OJSCT  DU.iING  CAIENDAil  T^AR 

1955  :    ■-• 

Griswold,  II. ,H»,  Wilder,  C.  S.,  Cutler,  S.;J.,  and  Pollack,  E.  S» 
Cancer  in  Connecticut,  1935~195l»  Monor-raph  published  by  Connecticut 
State  Department  of  Health,  (in  pi^ss). 


16. ■ 

HONORS  Alto  AiAAitDS  TO  EjKSO^il^t  rtJl^.TlSf'?  TO  THIS  PROJECT  WYCim  CALENDAffYSlR 

1955 
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1.  National  Cancer  Institute  2»  Biometry  and  Epidemiology  Branch 

Institute      '  '  "tA.Lo:jiTol-.Y  '6".  Bli/^cK 

3»  Biometrs^  Sect  ion  h»                                           ___^  5»^   /yA-Q^^ 
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t\     6«  Study  of  'brtality  and  Disability  Iletirement  Due  to  Cancer  Among  Railroad 

'  liorkers ^ ...... 

PROJECT  TITIS 


7.  I)r»  S.  C.  Ingraham  and  IJiHiain  Haenszel 
P!?JMCIPAL  IKVESTIGviTOR  ( S ) 


8»  3enjajiiin  Carroll 
OTrER  'IFV:";STIGAT0R3 


9»  PR.0 JECT  pESCRIFTION  t   The  study  is  bej.ng  undertaken  in  cooperation  I'jith  -fche 
Field  Studies  Section,  Field  Investigations  and  Demonstrations  Branch. 

(a)  Objectives;  To  deterrdine  occiipational  and  other  group  differ- 
entials  in  the  incidence  of  lung  cancer  (and  other  cancer  sites) 
among  railroad  workers,  which  cmi  then  be  used  as  leads  for 
further  detailed  investigations  (in  cooperation  with  3railroad 
mecfi-cal  departments)  to  test  hypotlTeses  on  specific  etiological 
factors • 

^^^  ^'^ethods  Emplo;7iedt  A  cohort  of  all  working  and  retired  railroad 
employees  wxth  at  least  10  years  service  in  the  industry  as  of 
Jam:iary  1,  1953  has  been  established  and  covers  approximately 
1,100,000  persons.  The  Railroad  Retirement  Board  has  supplied 
the  investigators  with  a  duplicate  set  of  punch  cards  describing 
tlie  population  base.  Under  contract,  the  RRB  has  furnished  in- 
forma.tion  on  deaths  in  this  cohort  for  the  year  1953  and  data 
for  19$h   are  now  being  collected. 

(C)  IJajor  Findings;  Data  are  stil?.  being  collected  and  no  analysis 
will  "be  attiempted  until  after  two  years  of  results  are  at  hand. 
The  Heart  Institute  is  interested  in  analyasing  the  material  on 
mortality  for  cardiovasc-ular  diseases  wiiich  is  being  collected. 

(D)  SigTiifieance  to  Cancer  Researyht  Railroad  employees  are  an 
occup'ationally  stable  group,'  in.th  their  own  retirement  sjrstem. 
This  is  an  ideal  setting  in  which  to  attempt  investigation  of 
occupational  factors  and  will  provide  good  experience  for  later 
handling  occupational  data  collected  in  Social  Security  Board 
operations •■  Certain  railroad  employees  are  Icnown  to  be  ex-posed 
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to  carcinogenic  a^i^ents  and  we  iiave  here  a  direct  means  oi  observ- 
ing the  effects,     "k'ith  a  defined  cohort,  holdin^,  certaiii  occupa- 
.     tio^al  factors  constant,  .it  .i-TOuld  .be  possible  to.  supplement  the. 
7tI.:S  records  with  co?J.ection  of  additionr2  details  on  personal 
histories   (in  cooperation  with  railroads)   to  test  association 
Tiiith  other  factors. 

(jjj)     Proposed  course  of.  this_  piToject  .for,  the  .succeedin;^  .calen.dar  .year; 
At  least  two  years  raortaiity  eisqoerience  need  to  'r:ie  c'cITected  be- 
fore findings  on  occupational  differentials  and  raortslity  can  be 
reported.     It  is  anticipated  that  mortality  and  disability  re- 
tirement experience  may  be.  collected  .over  a  perio.d  of  years  .and*. 
that  details  on  specific  occupations  and  ejcposures  to  suspected 
carcinogenic  agents  may  be  studied. 


no  Lp,iioi£ 
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RSVlS  J  £:  APPROWIL     /~7  TECIiNICAL  ASSISTANCE     A7 


COOPLiMTlNG  UNITS  0¥  TIE  PUBLIC   rllALTi.  oCEVICS,   01:  OTIE.;:.,  ORGMIZATIONS, 
PROVIDING  FQNDS,   FACILITUo,  0.:  P^RoONNiHL  i'OR  THIS  KIOJSCT  IN  SITIiER 
1956  or  19^7 


13. _„ . 

IF  Tills  PROJECT  RISIiiBL.S,   COriPL::.:;L*iTo;   OR  ?IuiklXEh3  IR;3...ARCR  DOiC  ELS:J  .R:RE 
IN  TEQ;  PUjLIC  health  SjRVICE    (iITROUT  INTERCIJINGS  OF  Fi^RSOmRL,   i'AClLiTlES 
OR  FUi-roS)j    IDENTIFY  SUCK  RJSRAilCn: 


WO  EWTRIJ1.S  l^-Ol'   ITEMS  Ikt  l5  e:  l6 


ElOJiiCT  r:LPORT  FOIM 

!♦     National  Cancer  Institute       2»     Bioinetry  and  Spidei'iTiolof:;^  Branch ^ 

'  INSTITUTE  ~  lABOriATORY  OR  BRAiytCil 

3,     Biometry  Section      ^  U. ^^ £•  NCI-061i 

SECTIOiM  0:.l  SERVICE  LOCATION   {Jb'  OTHER  T.iAN  BETHESM;   SERIAL  ^D. 

6 • ,    Svirvey  of  smoking  patterns  in  the  United  States ^ 

PROJECT  TITLE 

7,  William  Haenszel  and  '/lichael  B»  ShimlAn ^__ [ ;___ „___ 

PRINC IPAL  lJ}JV:iiSTIGATOR ( sT" 

8.  None  •   - 


OTHER  I'WESTIGATORS 

PROJECT  DESCRIPTION  .   - 

(a)  Objective;  To  describe  the  tobacco  smoking  patterns  for  a 
representative  cross-section  of- the  United  States  population 
over  18  jrears  of  agej  to  collate  tlie  infonnation  on  distribu- 
tion of  smokin<i  habits  in  the  population  xcLtli  information  on 
relative  lung  cancer  risks  among  smokers  and  nonsmokers  pro- 
vided by  special  investigations,  to  see  whether  they  are  com- 
patible with  the  more  broadly  based  information  on  the 
epidemiology  of  lung  cancer  in  the  United  States, 

(B)  Methods  Employed;   The  field  collection  of  smoking  data  in  the 
populaliion  was  done  hj  the  U.  S.  Bureau  of  the  Census  under 
contract  Tjith  the  liational  Cancer  Institute.  Tabulation  plans 
and  specifications  were  drafted  by  the  investi.-.ators  and  fur- 
nished to  the  Bureau  of  the  Census.  The  NCI  investigators 
analyzed  the  surve^;  results. 

A  schedule  of  relative  lung  cancer  risks  reported  ^oy 
special  studies  was  adopted  for  investigation.  This  model, 
when  applied  to  the  distribution  of  smoking  patterns  in  the 
population,  led  to  certain  predj-ctions*  concerning  the  distri- 
bution of  lu^ig  cancer  in  the  population  with  respect  to  sex, 
urban-rural  residence,  race,  and  major  geographical  regions. 
The  predictions  of  the  ^aodel  i^rere  compared  with  the  observed 
facts. 

(C)  Major  Findings;  A  monograph  discussing  the  smoking  survey 
results  is  nearing  completion.  Some  marked  differences  in 
the  percentage  of  all  regular  cigarette  smokers  and  heavy 
smokers  (those  smoking  more  t)ia.n  1  pack  of  cigarettes  daily) 
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were  found  when  the  data  were  analyzed  by  age,  farrn  and  nonfarm 
residence,  race,  and  history  of  military  service. 

In  investigating  the  model  of  relative  risk  amono-  smokers 
and  nonsraokers,  the  findings  predicted  by  the  model  with  respect  .  " 
to  sex  ratio,  urban-rural  ratio,  white-aohwMte  ratio,  and 
regional  variation  a^^reed  in  general  with  the  relationships  ob- 
served in  cancer  mortality  and  morbidity  data  and  are  incorporated 
in  a  paper  being  submitted  for  publication.  They,  suggest  that  the. 
associations  noted  between  smokint,  arid  liinti  cancer  are  not  peculiar 
to  the  special  populations  studied  and  support  the  generalization 
of  the  results  of  the  retrospective  and  forward  studies  as  being 
applicable  to  the  total  population.  ".    , 

(d)  Significance  to  Cancer  Research;  Provides  one  test  useful  to  the 
interpretation  of  tb.e  reported  relationship  between  smoking  and 
lung  cancer. 

(E)  Proposed  course  of  this  project  for  the  succeeding  calendar  year; 
It  Is  planned  to  collect  suppleme ntal  smoking  and  res i dene e 
liistories  for  a  saraple  of  U.  S.  lung  cancer  deaths  (with  control  . 
data  for  other  causes)  to  collate  with  the  population  data  already 
collected  for  direct  estimation  of  rates.  A  study  along  similar 
lines  is  novj  being  conducted  by  Stocks  in  Great  Britain. 
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BUDGET  ACTIVITY: 

RESEARCH  ^  ADMINISTRATION  /7 

PlEVIEw  &  APPROVAL     AJ  TECii^ICAL  ASSISTANCE  /V 

12 

COORiiMTING  UNITS  Oi''  THi   PUBLIG  KoALTH  S^iRVICS,   O'A  OTH^^R  ORGAl^IZATIONS,"  PRO • 
VIDING  FUNDb,  FACILITIES,  OR  PERSOMEL  FOR  THIS  PROJECT  IN  EITHER  19^6  or 
1957 

None 


13. 


IF  THIS  PaOJECT    .ESEMBLESj    C0MPL2  )ENTSj   OR  PARALLELS  FuLSEARCH  DOICS  ELSE* 
l^iKERE  IN  THE  PUHLIC  HEALTH  SERVICE    (i  WITHOUT   TNT,.RCFJi:iGE  OF  PERSOffi^L^L, 
FACILITIES  OR  FUIvIDS),    IDENTIFY   SUCH    ESEARCH: 


NO  ENTRIES  FOR  ITEMS  ll|,  l5  e-  l6 


PROJECT  PJiPORT  FORM 


1*  National  Cancer  Institute  2»  Biometry  and  Epidemiology  Branch  . 
INSTITUTE  '  LA.BOIlATO:T  OR  BRANCH 

3»  Biometry  Section k» g.  NCI -065 

SECTION  OR 'SERVICE  IxDCATION'  {tF   OTHER  TMN  Bj:.TIiESDA)  SfeiAL  JJO. 

6«  Cancer  Illness  in  Iowa  .^  ^^, ■__ 

PROJECT  TITLE 


7«  William  Kaenszel 

PRINCIPAL  INVESTIGATOR (S ; 


8*  Samuel  Ct  Ifercus 


OTIEK  INVESTI(;)i\TORS 


PROJECT  DSSCRIPTIONr    ■ 

(A)  Objectives;  Provide  basic  data  on  cancer  incidence,  prevalence, 
and  mortality  in  loxja.  Investigate  ej?fect  of  various  factors 
such  as  age,  sex,  geographic  area  within  the  state  and  urban- 
rural  status. 

(B)  Methods  Employed;  Information  on  cancer  patients  seen  during 
t^he  study  year  (19^0)  was  obtained  from  virtually  every  hospital, 
clinic,  laboratory  and  physician  in  the  state  and  in  certain 
areas  outside  the  state  ifhich  were  medical  centers  for  Iowa 
residents • 

(C)  Major  Findings t  The  major  findings  were  summarized  in  the 
Annual  Report  for  195U  and  in  two  completed  publications*  One 
publication  is  a  teclinical  monograph,  and  the  other  a  more 
popular  report  directed  to  local  health  officers,  public  health 
nurses  and  workers  in  voluntary  health  organizations. 

(d)  Significance  to  Cancer  Research;  The  study  contributed  data 
useful  for  the  planning  of  future  studies  to  provide  data  bear- 
ing on  tlie  significance  of  urban-rural  differentials  for 
specific  sites. 

(e)  Proposed  course  of  this  project  for  the  succeeding  calendar  year; 
It  is  plamied  t'o'TolTow  tThe  newly  "diagnosed  caricer  cases  in  the" 
1950  survey  to  determine  the  5  year  survival  experience  by  site 
for  urban  and  rural  areas.  A  resurvey  of  Iowa  in  19^7  o^  1959 

is  under  consideration  and  if  undertaken  would  include  occupation 
and  residence  histories  relative  to  the  interpretation  of  the  ob- 
served urban-rural  differentials. 
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COOPERATING  UNITS  OF  THE  PUBLIC  ifclALTH  S:::RVICi,,  0..  OTE.R  O/EANIZ/.TIONS; 
PROVIDING  FUNDS,   ]^ACILITIES,    O:^  KRSONNEL  FOR  THIS  PROJiiCT  IN  EiT^IER  1956 
or  1957 


The  Iowa  State  Department  of  Health  xd.ll  cooperate  in  tracing  the  5  year 
survival  experience  for  cancer  patients  enicnerated,  in  the  survey. 


13. 


IF  THIS  FOJECf  R._S-ia3LSS,  ,CO:iPLEKaNTS,   OR  PAhALLELS  RESEARCH  DONJ')  ELSE- 
TiHSRE  IN  THE  PUBLIC  E.ALTH  SERVICE   (UITHOUT  Iifr.:,RCHANGE  OF  PERSOi>!NEL, 
FACILITIES  or;  FUNDS),    IDENTIFY  SUCH  r>ESEARCH;   . 


None 
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15. 


PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING  CALEITOAIl  j^liAR 
1955 


Haenszel,  W. ,  Marcus,  S.  C,  and  Zimmerer,  E.  G.  Cancer  Morbidity  in 
Urban  and  Rural  Iowa.  Accepted  for  publication  as  a  Public  Health 
monograph* 

Zirnmerer,  E.  G.,  and  Haenszel,  V7.  Cancer  Illness  in  Iowa»  Multilithed 
by  the  U»  S.  Public  Health  Service  (in  preparation). 


16.  ^ 

HONORS  AND  Al  ARDS  TO  E^RS0M:^L  RilL^iTINCr  TO  THIS  PIGJECT   EORING  CALENDAR 
YEAR  1955. 


PROJECT  E2P0RT  FORM 


1.  National  Cancer  Institute-  2»  Bionietry  and  SpideiTiiolor;;/-  Branch 
INSTITUTE    "  lABO'/iATORI  OR  BRilNCH 

3t  Biometry  Section It* _        5»  NGI-066 

SECTION  OR  SERVICE  LOCATION  ( IF  .  OTi-t;R  TIlO'RLTHESmJ  SiIrIAL  JD. 

;6»  Statistical  Studies  of  Cancer  in  Pittsburgh  Area 

PROJECT  TITIE  "  '^ 

ft     Rilliaiii  Haenszel  and  Dr.  Antonio  Ciocco  (these  studies  are  being  under- 
taken in  collaboration  with  the  Universitj-  of  Pittsburgh  School  of 

Public  Health 

PRINCIPAL  INVESTIGATOR (S;  ~^ 


8»  William  Lourie 

OTHER  INVESTIGATORS 


PROJECT  lESCRIPTION 

(a)  Objectives;  To  pursue  a  series  of  intensive  cancer  iaorbiclity 
studies  in  a  single  area  to  yield  information  on  factors  con- 
tributing to  unusual  incidence  for  specified  sites.  The 
collation  of  data  obtained  by  a  variety  of  approaclies  to  the 
same  population  base  will  permit  stronger  inferences  to  be 
drawn  from  the  chain  of  evidence,  open  the  way  to  designing 
detailed  studies  to  test  specific  hypotheses  suggested  by  the 
evidence,  and  make  possible  methodological  contributions  to 
field  studies  of  chronic  illness  in  human  popuT-ations  • 

(B)  Method  Employed;  In  cooperation  with  the  Pennsylvania  State 
Healtli  Department  and  Pittsburgh  City  Health  Department,  a 
cancer  register  is  being  established.  The  State  Health 
Department  has  designated  the  School  of  Public  Health  as  its 
agent  for  receiving  cancer  reports  from  hospitals  in  Allegheny 
County.  Ultimately  it  is  hoped  that  the  City  Health  Department 
will  take  over  the  routine  register  functions.  It  is  planned 
to  supplement  these  data  by  collection  of  additional  informa- 
tion from  hospital  records  and  bj^  a  periodical  canvass  of 
physicians  in  private  practice.  IJork  on  this  pliase  awaits  the 
passage  of  a  bill  permitting  the  Secretarsr  of  Health  to 
designate  certain  diseases  as  reportable  for  study  purposes  in 
Pennsylvania . 

Plans  for  the  succeeding  phases  of  the  Pittsburgh  studies 
remain  unchanged.  The  analyses  of  tracted  morbidity  data 
should  supply  leads  for  the  design  of  studies  to  test  specific 
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hypotheses,  which  would  open  the  second  pliase  of  the  project. 
Such  studies  would  utilize  the  unique  source  of  infomiation 
available  locally,  such  as:  the  "population  laboratory"  in 
the  Arsenal  Health  District  and  1^  city  sample,  and  the  re- 
sources of  the  Department  of  Occupation  Health  (in  the  School 
of  Public  Health)  in  gaining  access  to  records  of  people 
working  in  plants  in  the  Pittsburgh  atea. 

(C)  fejor  Findings  I  It  will  be  another  two  years  before  enough 
reporting  experience  is  accumulated  to  report  syst eiioatically 
on  differentials  by  census  tract  for  various  sites. 

(D)  Significance  to  Cancer  Research;  The  basic  'notion  of  epidemio- 
logical  studies"  of  a  population  in  depth  has  never  been  atterrpted 
for  cancer  on  tliis  scale.  As  mentioned  in  the  objectives,  these 
studies  xd-ll  contribute  valuable  information  on  methodology  in 
field  studies  of  chronic  illness  in  hvunan'  populations. 

(E)  Proposed  course  of  this  project  for  the  succeeding  calendar  year; 

See  9A.  -.       -  . 
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Study  being  undertaken  in  collaboi-ation  with  University  of  Pittsburgh 
School  of  PulDlic  Health,  Pennsylvania  State  Department  of  Health  and 
Pittsburgh  City  Health  Department. 


IF   THIS  PROJECT  RESEliBLES,  COMPIEi'^jNTS,  O::.  PARALLELS  I^SEARCH  DONE  SLSE- 
l.iHERE  IN  TK:^  PUBLIC  HEALTH  SERVICE  (:^ITHOUT  INTvRCHANCE  01'  PI:SONN:..L, 
FACILITIES  OR  i^'UNDS);,  IDSNTIEI  SUCH  RESEARCH; 
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6»     Statistical  Consiilting  and  Research  Services 


PROJECT  TITLE 

7»     Natlian  Mantel  and  iiarvin  ochneiderrnan  (now  detailed  to  Cancer  Chemo- 

therapy  National  Service  Center) 

■pRMCIPAL  HWEST IGATOR  ( S )       ™ 

8.  Marn;uerite  T.  Wood  and  Mary  Wilkinson 

OTHER  BIVESTIGATORS '   • 

9»  PRO JECT  DE3CRIPT ION !  Provision  ox  consultative  services  in  statistical 
d!esign  and  analysis  of  experiments,  with  associated  research  in  statist- 
ical methodology. 

(a)  Objectives;  The  primary  objective  of  this  section  is  to  provide 
assistance  in  the  design,  interpretation,  and  evaluation  of  ex- 
periments conducted  hj   researchers  at  the  National  Cancer 
Institute,  (and.  other  insbitlites,  on  reouest) .  This  includes 
referee  services  for  the  Journal  of  the  National  Cancer  Institute 
and  Puolic  Health  Reports,  and  mathematical  assista;ace  for  devel- 
opment of  theoretical  models  of  biological  behavior* 

(B)  Met ho_d5_  Employe d 8  The  assistance  described  above  is  accomplished 
using  the  "standard  methods  ox  biometiy,  statistics,  and  probab- 
ility, vdth  the  necessarj"  modificabions  required  by  the  pixiblem 
at  hand.  Frequently,  standard  statistical  methods  are  not 
sufficient  to  handle  the  problem  on  x^rhich  assistance  is  being 
given,  and  it  becomes  necessary  for  tho  personnel  of  the  section 
to  originate  new  methods. 

(C)  Major  Findings;  As  a  service  orranization,  this  section  primarily 
assists  other "researchers  in  makin:  important  biological  and 
medical  findings,  rather  than  in  makin;;;;  such  findings  directly. 
Such  assistance  is  frequently  acknoxxrledged  in  the  publication  of 
findings  of  the  researchers.  Examples  of  the  kind  of  research 
problems  in  which  assistance  is  given  are  shoxm  below. 

Occasionally,  the  nature  oi  the  assista)ice  is  such  as  to 
warrant  co-authors liip  rather  than  siirole  acl-aiowlec'^iement.  Those 
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are  shoT-m  below.     Also,  new  statistica].  methods  ori,':;inated  in 
tliis  office  to  handle  certain  px'oblems  are  soraetiLmes  important 
enough  to  warrant  separate  publication. 

(d)     Significance  to  Cancer  Researcht     The  significance  of  the  contri- 
bution of  this   section  to  cancer  research  is  best  illustrated  by 
the  problems  in  which  the  section  has  provided  statistical  assist- 
ance.    These  include; 

(a)  Studies  of  anti-leulceviiic  agents  with  respect  to  efficacy 
and  toxicity  to  hostj 

(b)  Studies  on  the  f^roi'j'th  of  a  ti'ansplanted  tumorj 

(c)  Establish'iient  of  concepts  of  djrug  effectiveness  and 
drug  damage J 

(d)  Investigations  of  possible  synergistic  combinations  of 
antileul<:emic  agents; 

(e)  Study  of  age  of  host  as  a  factor  in  tuinor  chemotherapy^ 

(f)  Studies  of  genetic  factors  and  erogenous  influences  in 
tuxaor  metabolism; 

(g)  Consultation  on  the  design,  development  and  follow-up 
of  clinical  studies  of  tlie  choice  of  regimens  for  the 
administration  of  anti-turaor  drugs; 

(h)   Continuing   study  in  the  field  of  tissue  culture  and  in 
the  development  of  synthetic  media  for  tissue  culture; 

(i)   Studies  of  red  blood  cell  survival  and  regeneration  in 
disease  and  in  norraal  states; 

(j)  Studies  of  the  occurrence  of  mammary  tuinors  in  mice; 

(k)  Dose-response  plienomena  in  eiiperimentally  induced  lung 
tumors   (in  mice) ; 

(l)    Studies  of  suturing  jnethods  and  of  the   effects  of  adrenal 
steroids  on  the  healing  of  surgical  wounds  on  mice; 

(m)   Development  of  methods  for  enujiierating  liver  nuclei  in 
mice. 


PHO-JECT  REPORT  FORIi  (Cont'd) 


!lO.  NCI-067 

SEllLIL  NO. 


11. 


i  BUDGiliT  ACTIVITY: 

;  RES:MrcCH  ^  ,  ADMINISTPJi-TION  fj 

xii^VIElJ  &  APH:OWiL     £7  T^^CIIi-JICAL  AoolSTAWC;i;       /7 

12.  \ 

COOPiiirATING  UNITS  OF  TIG  PUiJLIC  ffiJALTH  SliiP.VIC:;,   0":;  OTFL.:;  OuGANIZATIONS, 
PROVIDING  mWd,   FACILITIxiS,  Oil  PERciONNEL  FOR  THIS  PROJECT  IN  I:;ITHER  1956 
or  1957 


13. 


IF  THIS  PROJECT  Ti   Sj^HBLCS,  COMPL-iliEIWe,  OR  PARALLELS  RESEARCH  DONE  ELSE- 
:;HERE  IN  THE  PUjLIC  IRjALTR  SERVICE  (WTrHOUT  IJ^fT.  ItCMNGE  OF  PERSONNEL, 
FACILITIES  OR  FUiiDS),  IDENTIIiT  SUCE  RESEARCH: 

While  there  is  no  essential  duplication  of  work,  parallel  statistical 
consulting  ser>/ices  are  available  at  tlie  National  Heart  Institute,  the 
National  Institute  of  liental  Health,  and  in  the  Office  of  the  Djj^ector, 
National  Institutes  of  Health 
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i'lantel,  Nathan  j  and  Greenhouse,  Samuel  T'.:  Factors  Influencing  the 
Specificity  of  Action  of  an  Antileukeinic  Agent  (Aminopterin)  • 
Ibltiple  Treatment  ScheduJ.es  Plus  Delayed  Administration  of  Citro- 
voran  Factor.  Cancer  Research:  Vol.  1$,   ilo.  1,  po.  57-61,  January 
1955. 

Goldin,  Abrahamj  Venditti,  John  '■!,',   Huriiphrej'-s ,  Stewart  R.j  Dennis,  Donj 
Mantel,  Nathan;  3.nd  Greenhouse,  Samuel  if.:  A  Quantitative  Comparison 
of  the  Antileukemic  Effectiveness  of  Ti-ro  Folic  Acid  Antagonists  in 
Mce.  Journal  of  the  Mational  Cancer  Institute,  Vol.  15,  No.  6, 
pp.  l657-166li",  Jmie  1955". 

Goldin,  Abraliamj  Venditti,  John  ii,*  Humplxreys,  Stewart  R.j.  Itennis,  Donj 
Mantel,  Nathanj  and  Greenhouse,  Samuel  -'>»:   An  Investiration  Into  the 
Synergistic  AntileuJcemic  Action  of  Amethopterin  and  6-Mercaptopurine 
in  liice.  Journal  of  the  National  Cancer  Institute,  Vol.  16,  No.  1, 
pp.  129-135,  Auaust~T955r 

HundJIey,  James  M. ;  Mickelsen,  Olafj  iiantel,  Nathanj  vJeaver,  Ruth  N.j 
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N«:  Factors  Influencing  the  Specificity  of  Action  of  an  Antileulcemic 
Agent  (Aminonterin) :  Host  Age  and  VJ eight.   Jom-nal  of  the_  National 
Cancer  Institute,  Vol.  I6,  No.  3,  pp.  709-722,  December  19'S^» 

Goldin,  A.J  Humphreys,  3.  R.j  Venditti,  J.  M. j  Dennis,  D.j  and  I!antel, 
N.:  Growth  Studies  in  Sarcom.a  37  in  Mice.  Journal  of  the  National 
Cancer  Institute  (in  press,  April  1956  publication) . 

Goldin,  A.;  Venditti,  J.  M»j  Huraplireys ,  3,  R.j  Denxiis,  D.,  and  Iiantel,  N.: 
Studies  on  the  i'ianagement  of  'buse  Leukemia  (L-1210)  with  Antagonists 
of  Folic  Acid.  Cancer  Research  (in  press,  December  1955  publication). 

Olivier,  L.  J.,  and  Schneiderman,  M. :  A  iiethod  for  Estimat?.ng  Density  of 
Aquatic  Snail  Population.  Experimental  Parasitology  (in  press,  March 
1956  publication) . 
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1.     Mational  Cancer  Institute     2»     Bionietry  and  S-oidemiology  Branch'  /  '      -'  . / •    ' 
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6*     Cancer  Illness  in  the  United  titates 

7»     S.  J»  CuiJ.er  and  H«  R.  Porn  (Office  of  Biometry,^^  NIH) 
PRINCIPAL  "KVESflGATOR  ( S) 

6«      None 


OTS^R  ii'r\n3STiaAT0i;s 

PHOJJICT  DSSCRIPTIQM 

(a)  Objectives; ;  Provide  basic  data  on  cancer  incidence,  prevalence, 
and  mortality  in  the  United  estates.  Investigate  effect  of  various 
epideraiologic  factors,  sucli  as  color,  se^:,  age,  geographic  region, 
and  economic  status. 

(B)  rfethods  Employedt  Information  on  cancer  patients  seen  during  a 
specified  calendar  year  obtained  frora  virtuallj'-  every  hospital, 
clinic,  laboratory,  and  physician  in  eacli  of  ten  m-ban  areas 
surveyed. 

(c)  Ha joi'  Findings :  Findin^^s  on  variation  in  cancer  incidence  by 
age*,  sex,  race,  marital  status,  primary  site,  and  histologic 
type  have  been  published  as  indicated  in  listin  ,  below.  During 
the  past  year,  analysis  of  the  following  aspects  of  the  subject 
has  neared  completion; 

(1)  Geographic  vailation  in  cancer  incidence; 

(2)  Relationship  of  cancer  incidence  to  economic  status; 

(3)  Changes  between  1937  and  19h7j 
ih)   Stage  at  diagnosis; 

(5)  Consistency  of  cancer  data  from  various  soiurces. 

(d)  Significance  to  Cancer  Research;  Provides  basic  epidemiologic 
"iWorriiation~l.-^ardin-/  the  incidence  of  cancer. 
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(E)     Proposed  course  of  tliis  project  for  the  succeeding  calendar  year;  ^ 
A  second  raoriogra!ph " i-d-IT  be  'puKTished  durin;-''  'the  comxng  year. 
Plans  for  field  studies  to  follovx-up  on  some  epidemiolo:;ic  leads 
iri.ll  be  x\rorked  out  in  detail,     for  exaiiiple,  it  is  of  interest  to 
investigate  possible  reasons  for  the  high  incidence  of  respira- 
tory and  urinary  cancej:' .in  l^&fi  Orleans.  '•• 
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Dorn,  H.  F.  and  Cutler,  S,  J.  Cancer  Illness  in  the  United  States. 

Public  .Health  ipnograph  Ho.  29,   U.  S.  Dept.  of  Health,  Education  and 
irelfari'e,  19  55^ 

Heller,  J.  ".,  Cutler,  S,  J.,  and  Haenszel,  •■.;.  h.     Some  Observations  on 
the  E-oidemiolocy  of  Cancer  in  the  United  States.  Journal  of  the 
Araerican  riedical  Association,  (in  press). 
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I  6*  Retrospective  Study  on  the  Association  of  Smoking  and  Lun^  Cancer  in  I'omen 

'  PROJECT  TITLE  ' 


7»  William  Haenszel  and  achael  B.  Shimkin 
PRINCIPAL  IMESTIGATORCS; 
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OTHER  I1vIVESTICtAT0:iS"" 


PROJECT  DESCIilPTION 

(a)  Objectives;  To  observe  whether  the  association  betx^een  smoking 
and  lung  cancer  observed  repeatedly  for  males  holds  also  for 
females.  A  study  amon^:;  women  will  perrait  estimates  of, the 
separate  effects  of  chronolo:;iic3i  age  and  duration  of  smoking, 
since  women  of  all  ages  took  up  smoking  in  the  1930  decade* 
Such  studies  amonj,  men  are  difficult  because  all  men  take  up 
smoking  at  about  the  same  age. 

(b)  Methods  Employed:  Histories  of  smoking  and  other  characteristics 
are  obtained  for  each  diagnosed  lung  cancer  case  and  tvjo  matched 
controls.  The  cooperation  of  62  institutions  has  been  secured 
and  IxLstories  are  being  collected  by  persons  connected  with  each 
institution.  The  small  number  of  Imig  cancer  cases  among  women 
make  cooperative  study  arrangements  necessary. 

(C)  Major  Findings;  Histories  have  now  been  received  for  58  ijomen 
lung  cancer  cases  and  II6  matched  controls.  Very  preliminary 
analysis  indicates  an  e:-cess  risk  of  epidermoid  cancer  among 
XTOraen  smokers.  Differences  between  smokers  and  nonsmokers  do 
not  appear  for  adenocarcinoma  or  undifferentiated  histologic 
type,  although  the  numbers  are  still  too  sms,ll  to  warrant  firm 
statements  on  these  points. 

(D)  Significance  to  Cancer  pL.e search;  See  9A. 

(E)  Proposed  course  of  this  project  for  the  succeeding  calendar  year; 
Collection  of  data  will  be  continued  un'til  an  initial  "goal  of 
300  diagnosed  lung  cancer  patients  is  reached. 
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FACILITIES  or.  Fmms),   IDEATItT  SUC.  pLESiifURCH: 


No  entries  for  items  1U>  15  and  16 


FIELD  INVESTIGATIONS  AND  DEMONSTRATIONS  BRANCH 
■•'•■■  -'la-Mohth  Period:  •*  ' 
Report  for  Pferiod  January  iri'955:  THrdugli  December  31  >  1955 


in  general/ lihe  Br ahbh  haii"Continlued  to  operate' its  multiple  ^ 
activities  through  the  meGhanisms  of -graht  pj^ograms ,  direct  operation  of 
field  investigations  and  demonstrations,  and  technical  assistance)  guidance 
and  consultation  to  numeripus  institutions/  agencies  and  organizations 
interested  in  the  human;  cancer  prolalem.  During  the  latter  part  of  the  year 
efforts^JDf  .the  Branch  were  consideraT?ly  ejcpanded  in  the  field  of  cytology 
with  the' partial  development  of  f 6^  hew  centeris  where  additional  research 
on  the  cytologic  te'cihni que  for  the  discovery  of  early  cancer  will  be  under- 
taken. Additional  field  studies  have  been  established,  particularly  in  the 
fields  of  gastric,  oral  and  iung  cancer j  the  lymphomas  and  leukemias. 

Most  of  the  programs  of  the  Branch  have  gone  forward  during  the  year 
with  the  greatest  impetus  being  placed  on  cytology  and  other  field  studies 
noted  above.  Brief  summaries  of  the  various 'Branch  activiti^is  follow  . 
below  with  specific  details  of  activities  being  incliided  in  the  project 
reports  appendeid  hereto.^     ■■■<■■'■•■ 

Ex'tpaiiiural' Grant  Programfl 

Field  Investigation  Grants  '  ' 

This  program,  which  provides  support  for  studies  in  the  fields  of 
applied  research,  developmental  research  and  epidemiological  research  in 
cancer,  was  ejtpanded  by  $300^000  for  exfoliative  cytology  stvidies  through  - 
the  appropriation  made  available  in  July  1955 •  Under  the  program  a  number 
of  grantees  have  repbi^ted  significant  accomplishments  during  the  year. ^  One 
such  grantee  (Airborne  instrument^  taboratory)  has  developed  the  prototype  • 
of  an  electronic  machine  which  shows  definite  promise  of  being  able  to 
assist  inserting  out  negative  and  positive •cervical  cytologic  smears 
through  the  mechanical  Bcannihig  of  such  specimens.  Such  a  device,  if 
effective,  would  markedly'  reduce'  the  need  for  trained  cytology  technicians 
in  a  cervical  cancer  screening  program. 

Another  grantee  (  DiCarlo,  Syracuse  University)  has  made  a  notable 
contriljution  in  the  field  of  laryngeal  cancer  through  a  study  which  has 
resulted  in  a  better  understanding  of  the  dynamics  of  speech  production-, 
in  laryngectomized  patients,  and  development  of  an  Improved  method  for 
teaching  speech  after  laryngectomy.  ".  ,.■■_■...■ 

Another  grantee  (Eto'ellng,  University  of  Maryland),  on  a  small  series 
of  capes,  has  demohstrated  that  "by  means  of  small  volume  saline  washings  of 
the  large  bowel  satisfactory  specimens  for  cytologic  study  iaay  'be  obtained. 
In  addition,  the  study  demonstrated  that  cytologic  examination  of  such 
specimens  holds  promise. of  being  a  useful  method  for  detecting  cancjfer  of 
the  large  bowel. 

A  preliminary  report  on  a  gastric  and  bowel  cancer  study  from  a 
grantee  (Macklln,  Ohio  State  University)  Indicates  that  close  reli^itives 
of  individuals  with  such  cancers  are  more  apt  to  have  them  than  the 
general  population. 


'■r^j    .  '         .  '■?'-^':V  ^r';'/j •>!('■'■    ■/■■■';      f    •;  '  ..•■■■..;    '    "i'  ^'    ?  ":     •   ;  ■     ••■ 
A  considerable  impetus  was  given  to  the  recruitment  of  medical 
technologists  through  a  grant  awarded  to  the  College  of  American  Patholo- 
gists, the  American  Society  of  Clinical  Pathologists  and  the  Society  of 
Medii?ftl  l!eclm61pgists  for'thfe  prbductlbn  of  :4,  ,3f?ecrultment  film.    'The 
film  is  ejxcellent ' and.'  its  allowing  idjiroughbut ■  t'lw.jeoufttry, has . reveirsed;   ';''' 
the'  dowp\7ard' tr^nd  which  ihas  exi&teii5^f,b)rife«,ec*isi^erablfi  period  of  tiW6  in 
lihe  rec^itmertt'of.medicai  technoloj^isis'.i:;:  ...■■_(■■    i}^  ■.  :„..   ■ 

.,;.    '       Continued  siipt^prt  has' t>een  prqviWd;'ln' the"  f ie.ld  of  dlagnosiJiff; tjBBt 
develqpraenti  .but  ^,  saiiafactof  y  test  has  still'  tote'  ^tevBlbped..  •   '; '  * '.' 

'  '  increase^  3J^PPort,  has:' b  provided  Several,  ^-rante'^s-  tb  carry' firtit. 
addi't'iohai  studies  on  the  usefulness  of  th'6  fcytaLogic  techfticiXie  for'  'the*  • 
discoyery-,  of  early  cervical  cancer  and  c?.ncer  of  the  lung,. 

Training  (krants. ' ',r..  ^  ■■.'  '.'r  '  ■■       ''.        ':'v:i  ;...■•,■' ■    J.'.^'"     ■■''•■■'      ■  ■'.''■ 

This  program,  now  in  its  eighth  year  of  operation/ whi'ch  isuppbyts' 
the  improvement  of  cancer , instruction  in  medical,  dental  and  osteopathic 
schools,  was  expanded  duiring  the  year  to  in&lude  the  participation  of  one 
new  l+-year  medical  school  and  the  increased  support  of ^  a  school  which 
changed  from  a  2  to  a  It-year  curriculum.     Evaluation  Of- -the  progiratt  "byi-.- i 
me^-nSf  pf,  the  cancer, 3,eiarnirig  te,st  indicates  .there,  has  continued,  to  be  a 
aiignifXcaht.^^  gain  in  the-  "students'  knowledge  of  'cancer  "as  i'  i*^sult'  of.  its 
con'fei^^aiatiqn,-''       "■;'','       .■■"•  ^    ;.;  ,i  ■..-.'■■':'..■.''' "*    "   y^^    '/'-'^':.  ' ''^.li^.i'.v 

'.^tgi'te  ivid," Program.' "...."'.      .     ■•:',.'''i^ -.,'•''... ^.  .'\..lr'-:'    '.'.'.:'■  '':\.'^f.. 

Punds,  made  a,yailable  to'ktate  h^:alth 'scgifehcies  "uridei*  this '  prbgr.am'  ■ 
con'tiihued.  at  the  same  T-eyel  as;  in  the  preyicus-  year.     By  ^xi' large,  tlbeBe 
fluid's.. have"  been  use<i'  in  .the  fields',  of ;.sH:ktigtiCs,  home  riur,sing  Carfe;,;''  "J'^ 
tinianclai  support' "of  cianCer  Clinics',  fpll'b'w-up  of*  cancer  'piatien.tt,  'ahd\' ;; 
limited  laboratory  services  for  indigent  patients;     Withf^v^  ekceptldh^" 
'the.jstate  programs  arja,  restricted  in  scope  due  to  the  limited  funds  avail- 
able''fpi*  tht^  :piijrpdsfi  ,^d.''*t'H^  lack  pf  q|,vl.alified  personnel  withih-"the 
s'tates'..'  ..     '"'      ■    ■'"'.'■''/    ■  ■- ■•   '  "■■■-■".''•'       •.."'     ''■''"'    ''  '"■■'.  ;"'t'' " ,' 


Clinical  Trainee  ships  ■.■'■•:  "  ,      "   ':  ,••.■■■■"•■'  ■•'•    ''-''-■■ 

"^  '  I  :,  jjnder.  ,this  pr.og,raw\2Q8.graiiuate  physicians,  were  supp'orte'd'-ln  cancer 
J^t)Skitii.^i.fqr  ;pericj,da. of '%tk6\ varying;  fijpk.l  to  '1&  months;  '  Thfeae  i/t0neee 
weVe. 'located  in  ,i7'^  trailing  'centers  'ili  25 ''states  and  the  Distiric.t '.<3;f    •'•' ,' 
Cplum)?':j.a;.,    The  gireat.majprity' 6f  these  pliysicians  have  continued  to '.de<rote 
a  si''gri'i'fi'caht  portion'  of  their  time-'  to  'wOrk  in  some  pha'Se  'of  th6.  cialieeir; 
field  upon  completion  of  their  training.     A  larger  percentage  of  the  t'6lial 
traiijaeq  were;  supported  .in  pathology  training  than,  in  pri^vious  years 
be.-cau9e /pi;  't]^e  ;Scapoity  of  .trained  patl:ii(^  the  great  need,.X9r., 

their  je^j*yi<»Sv.in;:thje,eanceij.'f1^  .■''  .  ■ ,  1-  C  ^   ■'' 

,.'■'       ■  •  ■ .  ...    :.■■.  >■{!..>■■  •" 
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Radium- Loan  Program 


This  program  has  continued  as  in  past  years  with  radivim  being  •; 
provided- on  loan  to  53  hospitals  vith  qualified  radiologists  located  in 
29  states  and  the.  District  of  Golurabia.  This-program  continues  to  be  in 
demand' as -evidenced  by  the -nvunber:  of  requests  received  vhich  cannot  be  -  = 

ifllled.  '.J-  ■.-■.    ■:•  :  .-:     '  ■-  V   -^  .  •:.-        .■,    ■      .    ■  ■   .  ■■  .. 


Operation -of  Field  Studies  •. :  j  , 

This  program  Is  designed  to  acquire  data  pertinent  to  the  cause,  ■.■^ 
prevention)  diagnosis,  treatment  and  control  of  cancer  through  studies  1 
of  the  occurrence  of  cancer  in  humans  and  conducted  under  field  cbndi-. 
•tions, as  contrasted  to  studies  of  cancer  in  experimental  animals  \inder  ■■;;. 
labor^atory  conditions .  .  ;     -        , 

Itoese  studies  cover  a  wide  variety  of  factors  which  may  be  related  ■, 
to  the  causation  of  cancer,  such  as  the  following:  .  Cancer  of  the  breast 
as  related  to  lactation,  pregnancies  and.  hormone  therapy;  study  of  etiologic 
factors  in  mothers  of  children  with  lymphoma ta 5  study  of  occupational.  ■'■■' 
histoirle-s  of  a  selected  group  of  patients  with  cancer  of  the- skin;   '    •'■  - 
frequency  of  occurrence  of  cancer  in  a  group  covered  by  a  state -wide  ■■  =  ■'  ',■■■■■ 
unemployment  ins\irance,  prevalence  of  gastric  achlorhydria  in  selected- 
population  groups;^  ^m'ylval>::incidence  and  ■prognostic' .■factors  in  a  selected 
group  of  gastric  cancer:  patients;,  clinical  and. environmental  study  of   ■• 
mothers  of  children  with  malignancy  other  than. 'hematopoietic;  leukemia 
occurrence 'in-. the  NeV  EiigMnd  states;-  geographical'  incidence  of  cancer  of 
-msLjor  sites- m  upstate  New- York; 'cance^^occurrence  in  several  selected 
population  groups  (Orders  of  Nuns)  in  New  England;  cancer  as  a  cause  of 
death  a,ndrdisab'ility..--ln';railroad;  workers;  oral- 'cancer  in^s^elation  to 
vitamin  deficiency "and/or . tHe -use  -of  snuff; ■ a  study  of  the,  cancer -experience 
"of  noh -uranium  hard-rock  miners  in  the  Rocky  Motintain  Atea; .  correlation  of.-' 
induig trial  exposures  and  the  occurrence  Of  lymphoma  and  leukemia;  study  •  of  ■- 
the  occupati-onal  backgrounds  of  hospitalized  cases  of  lung  and  bowel  cancer  j 
leukemiaS'  and  primary  bone  malignancies,  in  males  over  the  age  of  25;  cancer ;■• 
occurrence  :.-ln  uranium  miners  of  the  Colorado  Plateau;  the  Incidence  of  • '- 
respiratory  cancer: 'among  World  War  I -veterans 'in  relation  to  their  smoking 
habits; 'the- occurrence  of  cancer  among  personnel  employed  in  the .manufacture 
of  cigarettes;  frequency  of  occurrence  -of  lung  cancer  among  selected    :  •  . 
occupational  groups  of  civil  service  personnel;  cancer  among  selected  rail- 
road workers;.,  survey  of  cancer  mortality  in 'West  Virginia;  geographic 
distribution  of  respiratory  cancer  mortality  in  15  selected  states;  cancer  ' 
experience  In  personnel  employed  in  bath  houses :;at  Hot  Springs,. Arkansas; 
^cancer  experience '  in .  community  population  e.jq)osed  to  unusual  radon  gas 
concentration;  a  study  of  lymphoma  cases  treated- in  a  selected  hospital  In 
New  England,  including  observations  on  patients  and  records;-  cancer 
incidence- in  a  population- ot  5 >000  person^  aKamined  periodically;  cancer 
incidence  in  selected  population  .-groups  in  Alabama;  -etiology  of  lung, 
laryngeal,  and  bladder  cancer  in -New -Orleans ,  Louisiana;  relationship  of 
cancer  occurrence  and  socio-economic  factors;  geographic  and  environmental 
factors  in  cancer  mortality  in  Washington  County,  Maryland;  possible  effect 
of  atomic  fall-out  as  reflected  in  vital  statistics;  environmental  exposure 


and  medical  history,  with  emphasis  on  pregnancy-time,  of.  mothers  of 
leukemic  children;   Geographic  diEtrihutlon  of  cancer  in  the  United  States; 
correlation  of  thyroid  diisease  and  breast  ciancer;  and  evaluation  of-  deaUH 
ceriificate  reliabilit'tiy  as  sburceof  envit-oranental  cajxcer.  inf ormalt.ion . 

'  ■ ,.  ^■  ^t:?me  6f'i:he  abovte-menti^rted'  0tu<3,i6'i(^?|irS(r6jF  a  Icmg  range,  natx^re^ \*hich 
have  been  cdhtiTiiied  from  the  preivious  year  but  have  not  progressed  ■to..th'6 
point  where  the  data  secured  will  permit  valid  conclusions  to  be  drawni!  '„-. 
The  search  for  new  knovrledge  relative  to  the  occurrence  of  cancer  In  hximaois 
and  environmental  factors  which  may  have  a  bearing  on  its  development  has 
been  sharply  accelerated' during  the  past  year' through  the  establishment  of 
a  nvu»ber-of  new  studies.     Among  these  are  those  previously  mentioned  and 
haHne  a  .bfeiarlng'  on  6ral  cancer/ gastric  cancer  and  the  .geographic 
distribution 'bf  cancel*'.    •  :       :'    •      •  ■,.  .,., 

Other  field  studies  are  concerned  with  the  search  for  cajicer  .  ".   .'• 
diagnostic  or  screening  tests  and  procedures.     Among  these  are  the  following: 
Qhanges  in  bloo'd  as  a  method  of  diagnosis  in  cancer  of  human  beings;  the' 
develppmipnt  and-evaluation  of  general  cancer  diagnostic  tests,,,  .exclusive 
qf  .cy'tolpgy,  relating'  to  biochemical  and  imraunologi'c  procedures;  evalua-. 
tio'ri  .of  the  Penn  Test;  electrophoresis  and  fluorescence  pf  white,  .blqpd '  ' 
cells  as  a  possible  leukemia  diagnootic  or  screening  test;. . evaluation .of 
tubeless.  gastric  analysis  as  a  screening  test-  for  gastric  cancer,;.  ,a.n4^  '■: 
studieis- 'of  vaginal  cytology  as  a  means  of>-(eai5Ger  case-finding  in/s.ei^cted 
■I^9guiationigrDups.  --■■■■  ■■•■■:  '■.■.  ^.r>»w:'^  '  •  :  :.:,>-,-         ..v.-'^'../. 

,.'■      In-  vagiiialcytology^-efforts-'hive  been.-.coiitinued'.at  -Memphis'- ir»!  order 
;to!,''s5|^^en  as -large  a  segmeht'-of  the  .female  p.opwlfition  as  possible.  ..Oy^r 
iopj,o5o  women  have  been  exaijalhedcytolPGicaily./, at. least.; one  time.,",  pi^'siiits 
to  da.te  .Indicate'  that  va'g-i'ri&,r  aspirartion.  aiad"/CiM;pl/pgic  interpretaliion  'of 
the  smear  v;ill  uncover  a'b'ouf  0  tsa'ftoei's-' per;-yl',^Q9 -VCMjeh  sp,-^  examined.. 

'W' ' :  -'The  development  ^ha  -j^reliiHiinary  Qrgani-ZQt-iq^..'of  additional  c'e-rvical 
cytplogy,  studies  in  Madison/ 'M^co«sln:;.  Loui-svdllej.  Kentucky;  Columbus'.', '. 
.phiq;-  Washington,  D.G. :  'and  'San  DlegP,-  California...was  undertaken  ,djiir:lnjg 

„liHe  last  half  of  the  year.    ^Thes'e  studiea  will  reveal  data,  hearing 'on^'such 
qu^5tio.ns  as  the^  natural  history,  course  and  fate  of  carcindmarin-'s.itu,;;, 

ja^^^^l  specific  prevalence  and  in-oidehce  rates -.for  the.  in-s-itu  lesion -as  .','well 

J.^'s.'.'inyas'djVe  cancer;  the  reproducibility  of  the  cytologic,  examination  .of' 
vaginal  aspirate's  in  a-ddltiorial  .geographic  locations ;  .llinitations  and 
;reguilr^nleiita  of  vaginal  cytol-ogy  as  a  screening  device j,  and : the  possible 
appliqatibn  o^f  the.  iSytologiC  technique  to  other -'.sites  of  cancer .'. 

.   !^, ;,  .  During  the  Veai*.  the  Branch 'tjomple ted  a  cytologic  screehtn®  for.  . 
cervic'alcaWer  of  NIH-femal«  emploj'ise&  who  volunteered  to  parrticipat.e.,in 
the  'fie.l'd  study.  -  Initial  results  ^indicate,;  that  four  rcerviea^. -cancers  were 
uncovered  in  approximately  1,150- volunteers  ".so  -examined.     It  is  planned  to 
jtie^creen  the:-:  aaBK'indtvidualis-- at  yearly  .interval^. ;,  -.  .    "■',;- 

•  ■„  Other  field--activit^e3-'df---the.  Bi-'attch  are  rela,tedt.to  the  field  'Qf 
Cancer  riuTsihig.-  Cons iderablisi:e?f fort  has  been  made  to  develop  .a  pi^dgram 
leaiding  tpwdrd  the  iiategtfatidn- of  cancer  instruction  in  the,.ba,siC;  ^nd 
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advanced  nursing  schools.  In  this  connection  consultation  services  have 
been  provided  to  nursing  schools,  tools  have  been  developed  for  the 
evaluation  of  cancer  nursing  in  the  basic  professional  curriculum,  work 
conferences  for  faculty  members  of  nursing  schools  have  been  conducted 
and.  an  annotated  cancer  nursing  bibliography  has  been  prepared.  In 
another  effort  to  extend  cancer  knowledge  to  nurses  the  Branch  has  con- 
ducted a  number  of  nursing  institutes  in  various  states,  prepared  a 
revision  of  the  cancer  nursing  manual  and  initiated  a  study  of  methods 
to  improve  and  extend  public  health  nursing  services  to  cancer  patients 
within  state  and  local  health  departments. 

In  the  area  of  laboratory  research  two  studies  have  been  initiated 
by  a  field  investigator.  One  of  these  is  a  study  of  neck  tumors  in  AKR 
mice  following  inoculation  of  newborn  mice  with  M  leukemic  supernates. 
The  second  relates  to  a  study  of  liver  mitotic  stimulant  present  in  tumor 
tissue  to  determine,  if  possible,  the  mechanism  by  which  a  localized 
malignant  tumor  produces  systemic  effects. 

Specific  details  of  all  these  Branch  activities  are  included  in  the 
annual  project  reports  prepared  by  section  heads  of  the  Branch. 


Raymond  F.  Kaiser,  M.D. 
Chief,  Field  Investigations 
aiid  Demonstrations  Branch 
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Through  this  .program,  working  gi^rangements  ;have  been  made  with 
irtaaiy  of  the 'i-toedi-c'sil  educational  ins titvittons>.. public  .and  phllan;* 
thrppic' ■arid  "i^riyal,! 'org&iaiat^^        throughout  ^the  pouritry;.  ■  .The  'Cancer 
-Control  CoitMitteie  'and'  the  National;  Advisory  jCapceo:  Cquricil  each 
m6et  three-  tlraefe^.  each'  year  ip  'considei*.sui|  .recommend,  action 'on^l^ 
grants*"  ■   '  '-'■  '  .   .  ^  '        ,    ^V...  ;.  ■.,,  ,'x:,^,-,  .;v-  t.',.,V,;^  ■^,/,-.'  '^    ■,"','■  ■ 
•-   '  .'•.  "■■"V;  ••     '■'  •■'      •■■"    \:! J,,-.  .,..,;'.''■  \"^.;  ^^•-■.•■>  '•'','"■>,''''■■■■■    ■■■■^■" 
C»     MA. JOR- FINDINGS'  .■.•"'"'■;'';    .    -^  ;  ^■ -^    ■■    -"»'•'    ■  ,- 

During  the  calendar  year  19?5'  there  were  lUO  grant  appli- 
cations totaling  f^a, 368,126  con^^,der.9,!ii|iy:.,'t')jer. Cancer. Control  Com- 
i»iitii«R  and  the  Nati'6hai';Advii5bp^'.,iiapice.^'^^  number 

71  grants  ■  toiillng  ""^1^261', oSf  'we're , r>^w'.',55''.  gr^njbs.  totaling  ^.9,0);|222 
'rwere  continuation  or  dl4''irfrits), lO^gifWiti^.tot^  ''.183,837-wfere 

supplemental  arid  grahts  ^defei^i^d  .frp^p  the  'ijr^vipus,  year. .  '' 


100        PROJECT  REPORT  FORM  (Cont'd)  PAGE  2 


10.  SERIAL  NO. 

Of  the  lUO  applications  submitted  90  grants  totaling  !'^l,377,Ui3 
were  approved.  ■.Olilf^isnuntoer  31  grants  in  the  amount  of  '''".U7.2,282 
...../!wpr^  nCTf)st«did8j;5fegrant»  id      ''*'839| 393  were  continuation  of 
.studies  already  .todWinJay)  5  Rrants  in  the  aiaouht  ,of  f<i6$,738  w«r«..  for 
supplemental  or  deferred  grants. 

,f;.;-.-  /    The  most  significant  accomplishments  during  the, year  have  been 
•  ■•  'in  '5  major  arwis/pT  "stlUlyr  (lOvCancer  diagnostic  tests,  (2 )i \i'J?6*o   "  ,, 
fessional  education,  (3)  Qcnetlcs,  (h)  Rehabilitation,  (5)  Clinical 
investigaitiori. 


It  has  been  recognized  that  with  the  establishment  of  the  re- 
liability of  exfoliative  cytology  as  a  diagnostic  test  for  cancer 
a  more  rapid  method  of  exaiiiihation  of;  cells,  than  i^,  Sow  possiblte  with, 
the  limited  trained  personnel  available  will  be  necessary*  This  is 
particularly  true  if  the  test  is  to  become  a  screening  device. 
To  determine  the  feasibility  of  developing  an  instrument  that  would 
provide  a  rapid  method  of -examination,  a  .project,  wa's  undertakew'  .  '•' ,  ' 
(Airborne  Instruments  Labpratory)  to  develop  an  instrument  that  would 
measure,  record  and  tabulate  the  characteristicr  necessary  to  dis- 
tinguish between  normal  human  vaginal  and  cervical  cells  and  cancer 
cells  of  the  same  site.  This  was  believed  to  be-possible  by  measuring 
mechanically  (by  means  of  a  scanning  and  mechanical  stage  control 
mechanism,  and  electronic  computer  and  control  circuit;^' 'for  measuring 
loptical  density) .(l)  the, ^raean. diameter  of  , the  nucleus,  (2)  the  mean 

"  diametfer  of  the -cell,  ,.(3)  dens^iiy, of  thb  nucleus '^.i^^  and  (I4)  i^he 
V  staining  .reaction  of  tke...,cyt9pla;5itiV  I^' brder  to'detdnrdnfe  standards 
for  the  conatrWtii5)n,.of  avcytoanalyzer,^1^e/e'ell^,:'6^^^^         and 

•.'■•  (^vvieB.1  sm^arh} -fhrn::  EQp'  ;p^rf.9nj?,;,|,^(^  .  The 

*  '•  original  ''teat  model  ..mj&ehinjB  .has  ,peen  .ijph^'tini'ttedVbn  .•,t*rfe'i5aais  of 

the  results  of,  20Q  al34.des  ex^n^iii.'.   .i^ie 'dey*!lo{?r^ht  of- the 'cyto* 

•  analyzer  has  reached  :t^e  stage  that  it  operates' 'suf'ficiently 

satisfactorily  to  varr|nt  a  praetleaX  trial*,    The. next  step  In  the 

development  is  the  testing  of  the  instrument  under  field"  conditions 
•■'*"  which  is  scheduled  for  June  19$6.;    ,A  second  model  with  the  latest 
improvements' wiltf;  be  cons  true  ted- for  trial  in  the,  Cytology  Field 
''  Study  nowi-in,  progress  at  Mernphis,  , Tennessee;  .  fh.p  d^ta^  qbtai.neijl.here 

is  'h^ces^iry'  tc  establish, def^i^iye'desigh-l^quitfreeiits.  df ,  a.'.pro" 
■'     fifedtlipn  iStagei\Brodel''a^  i^ffectivjene^s  ■uin^er;, j^autine 

field  dchditions^    Even  \d1^  tfie  performance  'of  this  machiHe^^  date 
it  is  expected  that  the  program  of  cytology  could  be  extemied  io 
many  more  people  thart  is  now  possible..  .      ;  .  -      •  ;  . 


f  ■ "  " ",  The .  s t-udy  .df  ;.oi3*^l?Br;,-^f ^i^. pHo|b^  .in  gas'triftf  mucoiai 

fteils  'aittd  >acid  ;ph0sphai*sel.,4n  g^^'l^^O;'  iv^i»6  .irt  noriifel  ai^d  cancerous 
'gt6maf*i§:-as  a  rowans  pf,-^,ierrnining  ,;^ai^er  :o^  the  stomad'h'lii'ln.'ttie 
process  •' of'  investigationi^.^^ei'senge^^        th^S  is  th6.  prily.' stu^jr  of 
this  type  b^ingundartskeh  at' the  pi^sent  tim^.     Thus  far  in -tfie  study 
no  significant  difference  has  ^een  shown.    However,  it  is  expected  that 
in  vivo  ispecimens  which  have  not  been  possible  to  date  may  answer 
the  question. 
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,;  ..  ,,  .  ' .'k  notai)lp,:,pont"ribu|ion  has,beei>  made' in- this'' i-ehabilitation 

;■;  ■  of  lzryngeh^^^a.z&d  lndiVidii|.ls'  through  "the  production' of  a  film   ' 

^.  .,.  "Teaching  of,'.S|i9echAH4'r;.||^^^^^       (Bi  Carlb,  Syracuse'  University), 

;  ,,yhis.  fi^ljn  13  'fa'ased.  on  a^rei^^  the  physiology' bf  speech  also 

,.-  ,  \,  supDorted  by  a,  grant^  .vft.ich:''6oncerhed  dynamics  of  speech',  bi*eatii  con- 
trol, rythmical  movement  bf'iiorraal  and  larjrngfectoihized  people. 
,;,.,   A  great  amount  of  conf^sion/has  existed,  in  the  diffefeiit' methods  used 
;.  •  ..in  teaching  gpeech  to,,  this^'typeCqf  individual.  Author"^^^ 

that  as  a  result  of  this  study  and  the  production  af  this  film  much 
of  the  confusion  has  been  or  will  be  overcome.  In  addition  this 
;    method  decreases  the  time  required  in  learning  to  speak  and  greatly 
retiuces  the  fear  of  patients  for  this  type  of  operation  when  appraised 
of  the  possibility  of  being  able  to  speak  in  a  relatively  normal 
manner. 


The  problems  that  exists  ip  the  studies  relating  to  potential 
environmental  carcinogens  can.  only  be'  solved  by  the  cooperation  and 
mutual  understanding  of  all.. parties  concerned.  The  reqently  held 
environmental,  cancer  .confer'enoe  gives  grsphib  proof  that  this  co- 
operation,.!^. ppssibl§',,an|d  pratitiqal.  '  rfe^^esentatiy'es  from  industry, 
directors..-Qf  r^50arcHrpj:PJe0t5i^,,  kejr'pei'Sorin'ei  from  ■medical  schools 
concerned  with  industrial  medicine  and  National  Cariilr  Institute 
personnel  joined  in. a  two.day  long  discusi^ibn  of  the  problems  that 
existi  those  jtiost  .fruitful  for  investigation,  and' suggested  methods 
of  procedure..; 'Addit^phal  meetings  dealing  with'"specific' areas  hold 
the  ppten.tial,.Qf'g.ranJt,  returns  'in  t^e  ihVestigatibns  tb  be  done  in 
the  entiyC)  H,eid.;(?f.,,eny.ir6r^  '  '  '''^ '■'•■''  ■•*■;' 


During  the  past  12  months  progress  has  been  made  on  the  project 
to' develop  new  and  exoand  known,,  cytologic  techniques  for  diagnosis  and  ' 
study  of  diseases  of  , the  colon  (Ebeling),  Sixty-four  patients  have 
.  been  studied  clinically  and  by  exfoliative  cytology  technique.  Small 
volume  saline  washings  o'f  the  large  bowel  have  produced  satisfactory 
specimens  for  cytology  study,'  .Nine  pathologicallly  confirmed  car- 
cinomas of  the  large  bowel  beyond  the  25  cm.  sigmoidoscope  were 
found  by  saline  wasHing  only.  Only  one  case  in  the  study  was  not 
confirmed  by  cytological,  .examination.  The  sucbess  of  this  method 
of  detecting  cancer  of  the  large  bdwel  has  stimulated  such  an  interest 
in  the  hospital  where,  the  study  was  conducted  that  thef*©  is,a  demand 
on  the  laboratory  for.simirlar  seryi,ces  for  alt  body  sites.'  As  a 
result  of  this  interest,  ,e;x:fpliative  cytology' has  become  an"  established 
andreliable  tec^r^iq\i^  lin'th^  hos^pitar'and;  meKJ^    s<Jhool,  Article 
to  be  published,,' entitled,  'VPemonstratioii  of  Malignant  Cells  Exr 
foliated  from  the  Proximal.  Colon" •',,:  , 
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It  is  generally  recognized  that  there  is  an  urgent  need- for 
medical  technologists  in  order  to  maintain  present  standard  of 
hpj?p;ital  and  private' M,ej^cal  is(b-c^^  'Ihardertp  im- 

prove Lt  his,  .41  tua:.t(i-Qn;?i.,n^  yide  feragif^  of  medical  techiSKJldgist 

recruiiiment.has'.ibteen  uhde.;iffc,8^  these. j^zjj^nt 

vhr/''  funds., und'^if/;. the  .sjjonsorship  of  ..the  Ake'ric'an  Societjr  ^of  .Clinieal 
,;.-iii:.:  ■fethologists/^.liie  JC^^^  5o6i«ty 

":ic>::  .'of  ^edical,  ■jechnoi.<i^i;st^  'dlreGted  by  ,the'  Na-^pnal  C.<:*to,tt^ 

.Aii  .ke.dic^i,'  t^chrioib^.'.  •  Tfie;  rfcrui-^ent  projgram  hgji3^''lDeen'.:^iri  ^operation 
.  .^;; .  for;;two';;yi^ai^;^-,and  jjl^    have.-1p'een.'?ij;a;de'  to  ccht^n.tielit' t^";i^  in- 

4  .t^nViv.e_^'"d- broader  basis  f.qr;-a.  .tol&l  of  six  yba'rJ3».„   ' '.'  "'  " 


JfSin  estimated'. 2li,000,000  young  Tpeopjlebetwie'eii  the  ages. of  lit 
v.;  .-and  2li  years  of  age  are, the  target  aildienCe  for  the  recruifm6rit  effort. 
s-i:;,.-.'  After  two  years  of  oper&ti6n  alppro^jfimately  5,OO'd;^QO0  of  this  audience 
.have  read  about  the  program  in  lay  publication^! 250,000  haVe  been 
appraised  of  the  program  in  professional  publications  at  both  the 
national  and  local  level.  .  The  principal  working  tool  of  the  Committee 
has  Jbeen,,t;.he.,, recruitment  film  prepared  specifically  for  this  program 
and  t^ieca^tsj.    'One  hundred  sixty«»seven  films  have  been  distributed 
=■;',:  ■■.tp  all  .of  the  U8  Sta,tes,    -The  films  have  been.  9howrx  212li  'tl,mes  during 
br:-   t^e  past  y^ar  to  an  estimated.  a,u55i,ence;.  of  ..75 ;PQ(l,st»den^^  in  ad- 

.;,„  dition  tq'a  iaT,ge,nmli>m,'M  §.9%^'<?<9f  p}-M?'^K'.^^f^.:^^'f^^'^'!'^!i^  "Fairs"  over 
•-  'the  country;,   jifee  j^.i^-'^asr^^eii  ,§.^Qyra-,o^.M.Q^  ;of  the^.^na^ons  tele- 
tVt.;'  vision  stati'otts-,r,..-.A;.i>umber  p/.^foi^^i^^jCi^ tries  ^av.e-  expressed  interest 
U'.;:    in.  the  filirl  ahd  pr|.ntiS,.ihave;-been'ioAn.ed  tciseveral  of  \thfejh.     The  results! 

;-.of  .the  prbgraim  to  .date  .indicate  a  reversal  .pf  .the  decreasing  .interest 
.,V.  ^iri'thi,s  profe3siQn..tp.  .one  of  groyring.  i,n, tersest,  ,,"  This,,  ip,^ '.fudged  in 
:.'.' .:part  by  a ,; subsitanlisjj  jjr\preas^"|.hf ,iihe; ^urab^e^t'  b.f,',trar^,.c.rp.pts  submitted 
:■.•.,■•  to  th^  schooik-'pf!  rte&ckitv.l'-ech^plp^^^  of  195$.  . 

•v'    If  this  continx^s  at.  the^^  same  rate.  .1j)Tje''nuinbe^;.wili'.|5e  about  one-third  ' 
more  than  for  any  similar  period  in  the  past.'  .     ,' 


.•...■■„       .    .    Inheritance  > of  gastrii'.cancer  has  been  under  study  for  the 
;."   .pajst  two  years"  i^]  an  attempt.  Jo  fipd.;put  if '  there  kre  genetic,  factcrs 
•  for  gaisty.ic  panfcer  ^A..iq[an.  ^  histories  of  patients 

vd,ih  pathp3;og.i6a3^!' diajgijp^  and  bowel  cancer  have  been  as- 

rv;is^nibled,an(i  studied  to\d^^  wh,ethe'r  there  '.is  ^y  si|nif-ie'ant 

■    ..increaae.'  In  .the-,amjurit  •  of  /gastric  'amd/i'ntes  tinal '  caiide'r '  i'h  ^fese 

families-.  ,^  The',  s^tudy;  of  bo;th."  p.tomajc^.  ajid  bow^I  cancer  was.  to  ,d|- 
.    ,,tei:mip^^;/if  th.ereVi^afS  ;.,ah'  increase  i'ri.' both  sites  i,n  th6  rJ^JatiVes  of 
.. gastric. .patii^ht^y  'thus  suggest^.g  an  ..inherited, factor'  fpr,  cancer  of 
' ,  -.  the  ;g,a?^tEp-intje.s tinai;.  .-tract ,.  or . .whethe^,  '.there'  .is  a' .site  spfeclfi-ci ty 
'.-_as  weIi♦/'i,lIt;was/faun^;^^lih,at;,w^^^^  initii^i]L',|»ersPn';had  a  bpwel  cancer 

,/•  -the  odd  ...result^ %5robtiis^4:,i^      ■^i!'?f^,^?s,',stiil  had'.more  gastric 

cancer /th^;  ew^d^ti^d  but:'.bniy  ;^he^a|^^e"^^ 

on^  Voulcl'' f  iftd  f n  .the-..geherai/ppp^iatipn,;.  'in  the-'ica9e;;.pf  spns  of 
«.  such  ■  persons ■  there- was  more /gas^ri'B  csmc^r  .ahd 'nkji^^^  than 

would  be  expected  but  the  excess  in  idie  same  kind. of  cancer  V^s  greater. 

In  the  case  of  sisters  and  daughters  of  persons  with  bowel' cancer 
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they  both  had  bowel  cancer  in  excess,  the  daughter  having  more  than 
the  sisters*  From  the  study  thus  far  it  would  appear  that  ^there  xs  . 

theclose  rSalive  rather  than  cancer  of  the  gastro-intestxnal  trac^ 

'T^  in  gene:r^*>'"'^^' -^' -^^'  "  \S',\  '" ' 


',«-■!• 
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RESEARCH  £J        ABMJNilSTRmON.;.  £7    ' 

REVIEW  &  APPROVAL    /^  '      TECHNICAL  ASSISTANCE  ^ 

12 

*'  d'o^PERATlNCi  \ki*i^  QiF  "Tyt!"PU&I.ifc"HEAL'M  SERVICE,  OR  OTHeR  OROANIZA'TIONS,' 
PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT  IN  EITHER 
1956  or  19^7 


Numerous  medical  institutions  and  teaching  centers 
throughout  the  country. 


NO  ENTRIES  FOR  ITEMS  13,;  lli,  l5,  l6    '. 


;  >. I .■  PROiJEGT:l?EPORT.  FORM,  •   ' ^^^^  ^ 

Field  Investigations  alnd 


'■'"'■"■■'    ^^''  •■■"■■■     ■*".■'•■••■■■:■  '.'.:'^'   '■■■'^■■■■■'V-;'         ^^^  g,.    101  ^ 


A ,  TTnder^raduate  Ti'aifting  Grants 


7.  Ni  B.  fion^  M>p. 


■pKlflGiPAL-  i!^isT.IGAT6R(S"; 


'  (JTHER  INVE3TIGATUHS 


PROJECT  DESCRIPTION 
OS-JECTIVES 


teacWng  B^'oanwrin  awner  *5f .;gJ;\.gy  ^  :j^te,e3t  In  cancer 

fn^SS'tS'iSerofSs^clcncr  cancer:  a^^  at  the  =a™e  tx-e  de- 

CTvp^size- its  incurability..  :'.''.;  v:^  /■     ;•;. 

&«'■  llETiJQDS  -EMPLOYED-.     ..r   -       : '.     -   ■  ■  ■  V    -,  .Q/  '  V-'   '  ■  " 

^       "      ,.hds  .^e'^e- available  ^^- -PP^-!^^^g^t^;^^^ 
pathic  schools.     Themaximumainount  av^xiabl^^^^ 

£.year  medical  and  -^XSool^  A^J^^^^^^^^  a  grant  is  made 

schools}  ^i5,000  to  dental  ^^^^J^^'   .^^^h  a  plan  of  the  teaching. 

by  an  institution  ^achy^.rtogatn^  ,,d,the  National 

These,  are^  considered  ]?y  the,  ^^"^1^  ^J"  ^^  Cancer  Council  the 

Advisory  CaiifeerCounbil  and  on  approval  oy  ^ne  u        . 

institutioii- is  eUgible  for  payment.  ^      •■ 

..  C.  MAJOR  FINDINGS 

■  ^  This  is  the  eighth  year  of  geration^°J  the  progr^.  ^The  total 
amount  of  the  funds  ^^^f,f  ^^^J°!^tSnrpaHicipating  in  the  program. 
*>2,U6li,l67.  There  are  131  ^f  ^^^^^iHeceiving  a  total  of, ->2,063,373j 
Of'this  number  83  are  medxcal  ^^^^"^J^J^f.Se'during  the  yearj  U2  are 
one  newU-irearmedxcal  f^^^J^^  ^^°^f  ^f^|29,8lU  and  6  were  osteopathic 

dental  schools  and  ^f  f  f  J/.^^^o8o! 
schools  redeiving  a  total  of  ^1U5,90U. 
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The  Annual  Coordinators  Meeting  td.th  representation  from  all 
,.,-   'fchool^  was  held  in  October  1555 ♦'  Administrative  and. professional... 
'-^'■'.■•■I'-v'. 'teaching   aspects  of  the  school  progxaras.. were  revieMedi.'':An.ex<jeJt.l^ 
program  on.  the  statistical,  clinical  and  research  aspects  of  Cancer 
was  presented.  The  Ira  T.  Nathanson  Memorial  Lectures,  entitled, 
"The  Pursuit  of  the.  Unorthodox »  Some  Observations  on  Cancer  Therapy" 
was  presented  at  the  coordinators- weTeiirig  and  lateK  fli%:i;ribiited.'.tio»  ' 
all  cancer  coordinators. 

As  in  the  past  the  value  of  this  program  is..tested  through 
the  project  for  evaluating  cancer  learning  in. medical  and  dental.  ♦ 
schools.  Fifty-* three  of  the  medical  schools  representing  18,501 
students  participated  in  the  testing  programt  This  is  the  largest 
number  of  students  to  take  the  test  in  a  given  year  since  the  testing 
program  was  initiated?  Thirty-seven  dental  schools, .icdpipesfcrtCinI  • 
10,920  students  took  the  test.  This  is  an  increase  of  students  over 
past  years, 

D,  SIGNIFICANCE  OF  THE  PROGRAM  ''  '       -         '''" 

The  relative  standing  of  every  school  through  all  its  years 
^  ,  of  .participation  as  reflected  by  the  testing  program  was  determined, 
■■'  ^^'^   It  was  nbted""\thi?t;.'stfiy  ,cKah|^^a^irf''tH^'^ 

^  ■.';;,  f4i*9st  iiM^ediateiy^by 'a  o'lia;n'ge  in  •phe^-'^-taWdih'g' df  thev'school.  'In  a 
■'  '  ..^.^fivunber  of  instances'  ''the'  .Canceir  'teaching  •prbgrSmaf  'ha''?©  -been  mcdif  ied 
",,  ''"by ''the  Coordinatdrs  'Its  ,a •Tiesul't'-of  ■;;w^'a[kn   ^ifi''the'program:'detdcted 
„ ;  \ 'in "  this  .  evaluatio^i  pj^o^.^ et ;' ''  Jt\{e  '■  iiiirdi'fiica^i'On"'  o'f '-''"tH-^ ■  teaching  '-p'rogram 
■'■'  '■'has' resuitef  X'^  signTflCf^^  gains''i^'j't'he-'gtud^iil^         of  cancey, 
.  particularly  "during'' 'the'  Yas^'  iHrik  'y^fflfl^'i-  _  'Analyses  .-'of  nie  triads  of 
teaching  reveals  that  there  is  no  single -mfeiihdd-  which  can  operate 
effectively  of  itself.  Each  method  of  the  ins -ti tut es  must  be.  con- 
sidered in  terms  of  how  it  fits  into  the  total  pattern  of  teaching, 
,.„;,.,.  The  pattern,  most  generally  effective  at  the  senior  level  appears  to 
'  '/■  ...be  one '';b}iat*;ertphasx«es.  clinical  instruction  arid  fiftlnimi^es  lectures, 

,^ ...  .;fe','' 'proposed  coimst'OF^  ',;"■  ■•'"'    ■.   •'    .i 

.  „     V  *.'    ■'.[.  .'  'I't;^..is',;propdsed  te  cbntin'|ie''the^'pt"of;ram  mth^a^^ 
'"    ..;,  grant  to,  'th'4;""jjt-yeai^  medical  arid 'bsteop4thic^ach^  an  in- 

''  crease"'in  nujfiber  of  school^' ''t)ut'''n6Hhcreas'e'^iri"apjii'bpriation''^        the 

program,  ..'.•   .■•■■]   •  -    .^••,  :  ...  -    •.  .  :..>i.« 


-V   ■■'■■■''  ■■  -■■■'  -:     ■       ■'.     -  :-.,''j^-^,.^  ■,.,;■  v.v?i.^ 
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A.     OBJEGTIVES. 

The  objectives  of  this  program  continue  to  be  the  cooperation 

''  :/wiih  "off icia:r  State ^  of 

.  Jcancer,  csoritrol  'a6tiVl^  early^,.-, . 

'/'d[iagr^b'si|aM  treatment -'Of  ^^  ■  •■. 

'■''"liiiatiirt'o^f  gran^- ahd  ffia^cM^  ?>r;7.viV;'::,r.'f>^/--;.     .y^'^w.  :.:,,•;.- 

B-.     METHODS  EMPLOYED 

,,'■!«....  -.Jl^^??  f^'^f^s  are  made  available  to  State  and  Territorial  Health 
''"..,  f)epaHwents  oli  submission' of'  a^^  -apislicati&h- for 'funds  and  an  approved 
*  "  program;  plan",--  This'  activltsr^is'  pi^o  ctessed' through  >  the  various. regional,- 
/'officesV  Thte'  funds'  are  distributed-  on' -'the' basis- -Qf-- a.  /ormuia;  whiqh  ■  ;..> 
' '  takes  ''into  consideratioh  population.,  finanoial  heed. and  eK-tent'  of.  the... 
cancer  problem*  Consultation  services  .ai*©' made*  fevailab>l«^.,;to,  .the  St^t.e9 
from  the  Regional  Offices  with  staff  members  of  the  National  Gancer 
Institute  providing  technical  guidance  to  both  the  regional  o^'fice 
and  State-,  local  and  non»official  agencies  on  request  from  the  State 
heal-tti  departments  and  Regional  Office. 

G.  -M\JOR  FINDINGS 

The  195?  appropriation  for  this  program  was  '''!2,250,000,  All  of 
the  States  and  Territories  received  grant  funds.  -All  States  now  have 
cancer  control  programs  which  vary  Widely  in  scope  and  degree  of 
efficiency.  The  most  serious  weakness  in  the  program  continues  to  be 
the  lack  of  trained  technical  professional  personnel  and  professional 
administrative  staff  who  have  sufficient  time  to  develop  and  ad- 
minister a  cancer  control  program.  All  official  State  health  agencies 
received  grant  funds  during  the  year.  The  main  activities  of  these 
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programs-  are  in  the  fields  of  statistics,  home  nursing  care,  financial 
support  of  diagnostic  clinics  and  detection  centers,  follow-up  of   . 
"cariceV  patient's-,  'and  to  S'-le'sser  degree  participation  in  ■envtrortmentii 
cancer  studies  and  laboratory  diagnostic  service  primarily  limited  to 
exfoliative  cytology  for  indigent  patients . 

There  has  beeiri  a  slight  increase' in  the  number  of'  featifcer ''diag- 
nostic clinics  supported  from  these  funds.  This  support  has  been 
chiefly  to  improve  local  clinic  registers  to  permit  qualification  as 
an  approved  clinic^  a  requirement  of  the  American  College  of. Surgeons 
for  approval,  '  '  '  " "•■-  ■  ■  /•  ■■•■■'•■'   '.■■•.•,'•■.*.   ■■; 

The  follow-up  of  cancer  patients  and  home  nursing  activities 
have  been  the  main  activities  of  the  nursing  personnel,  in  the  majority 
of  local  health  departwfents .  A  limited  "number  of  3tati«s'  have  <ibri-  ' 
tinued  to  support  a  professional  educational  program  for  physicians 
and  laboratory  technicians  and  an  in-service  orientation  program  for 
nurses.  Most  of  the  lay  education  is  in  cooperation  with  non-official 
agencies  i  ■     .-. 

D«  SIGNIFICA?^ICE  0?  THE  PROGRAM  ■■•  -  ' 

-This/pii'Pgram.  is  .designed  tP). provide,  th^e'f^^         personnel 
-n-ecessarysto'  find  and  djiagirose  ca,ncer,  ;iid.  prpvide  for  treatment  of 
the  disease  ..iii;the;..ea;rliest  possible  atage.  by;  .utilising  more  effectively 
routine  methods  and  applying  the  new^r  techni,qij;e:s...t.h4t  have  been  demon- 
strated to  be  of  value.     • 

E,   PROPOSED  COUPS^.  OF  ^'RGJFCT   .       .•••■■.■   ;■•.,;. 

•  '    An  incjpeased,' effort  will  be  made  to '  .eriplpy 'additional  qualified 
personnel  td  increase  the  number  of  diagnogljic  clinics,  support  local 
cliniG  fegisters^  follow-up  of  cancer  patients,  evaluation  of  diag- 
nostic and  treatment  of  patient?  and  make  available . adequate  service 
to  a'l-arger  pcfrtion  of  the  population*  .  ..   .,  '.'.,,         .   . 
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State  and  Territorial  Health  Agencies'   • 
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,.1f:WIS  PROJECT 'RESfeMBLES.   COMPLEMEl^TS ,   OR  PARALLELS  RESEARCH  DONE 
EISF'fflE,RE  .IN  THE- PUBLIC 'HEmH  BMVICE:  filTHOUT -INTERGHANGK  OF 
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9.  PROJECT  DESCRIPTION 

A.  OBJECTIVE 

The  program  provides  radivtm  in  various  types  of  applicators  and 
intensities  to  qualified  radiologists  in  approved  hospitals  throughout 
the  country  for  use  in  cancerv:theragy.iL  :i(^  k.^^}-}-  ^vH  '''■^■■^'■''..■i.:^  pH 

2*     METHODS 

Radium  is  lent  to  institutions  seeking  such,  within  the  supply- 
available,  on  an  annual  contract  basis.  The  recipient  of  the  loan 
provides  insurance  coverage  for  the  radium  and  supplies  an  annual 
report  on  patients  treated,  The  shipments  of  radium  are  handled 
through  the  National  Bureau  of  Standards,  which  also  provides  for 
calibration  and  standardization  of  the  units,  These  services  are 
provided  through  an  annual  contract  between  the  National  Cancer 
Institute  and  the  National  Bureau  of  Standards. 


C,  WJGR  FINDINGS 

Throughout  the  year  1955  radium  was  on  loan  to  53  hospitals  in 
29  states  and  the  District  of  Columbia.  During  the  year  practically 
the  entire  supply  of  radium  has  been  out  on  loan. 

D,  FUTURE  OP  PROGRAM 

It  is  planned  to  continue  the  program  at  its  current  level  as 
long  as  there  appears  to  be  a  significant  need  for  radium  which  is 
reflected  by  the  requests  we  have  been  unable  to  fill. 
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OTHER  INVESTIGATORS 


PROJECT  DESCRIPTION 

(A)  Objectives, 

To  provide  training  support  fdr  graduate  physicians 
in  the  diagnosis  and  treatment  of  cancer. 

(B)  Methods  Employed.  

./■v;:->'^  ^^  V. ; :  AppH<u^fc;^on«;  ■-fnr:;6|pec.li8:^;;XsW^eaj"*tir^f ^^ 

'■'  ••'  physicians  desiring 'jpu6ii|/(:raiifii|Qg..^ho/,^^^^^       tfte'msely^S  '-.!';•  • 
•'''"'• 'acceptable  to  a  ^uali^iiB^,Vtrj^hing ."ceniierr^  A^         are-, 
reviewed  and  f  inal  seledtlbn  of  tralheeis  made  by  a  traineeships 
board  composed  of  National  Cancer  Institute  staff  members.  The 
successful  candidates  are  appointed  by  the  National  Cancer 
Institute  and  paid  directly  from  Bethesda  headquarters. 

(C)  Major  Findings.  ^^'  i- 

^  ,i". .  ;  .  '   !-'*'.■  •■■;.'  .-I 

During  the  year  .201^  physiciand  were  supported  under  this 
program  for  periods  ok   time  varying  from  one  month  to  a  full 
year.   These  trainees  were  distributed  in  75  institutions  located 
in  25  states  and  the  District  of  Columbia.  An  effort  has  bedn 
made  to  increase  the  number  of  trainees  receiving  support  in  cancer 
pathology  which  has  resulted  in  an  increase  in  such  trainees. 
During  the  year  the  geographic  distribution  of  trainees  has  been 
broadened  to  cover  a  greater  portion  of  the  Nation, 

(D)  Future  Program. 

The  extent  of  this  program  was  reduced  during  the  last  half  of 
the  year  due  to  an  Increase  in  stipend  levels  for  trainees  which 
became  effective  July  1,  1955.  Further  reduction  in  the  total 
number  of  trainees  supported  will  be  necessary  unless  additional 
funds  are  made  available. 
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Margaret  Knapp^  F.  Rutfe.Kahl>  MaryBpi^s^r.. 


PRfNCIPAL  INVESTIGATORS 


OTHER  INVESTIGATORS 

PROJECT  DESCRIPTION 
(l)  Objective 


1)  to  improve  and  extend  knowledge  regarding  cancer  among  nurses, 

2)  to  stimulate  further  study  in  cancer 

3)  to  help  nurses  "become  more  alert  to  detect  symptoms  and  signs  of 
cancer  among  constituents  served  by  them. 


( 2 )  Methods  Employed 


Responsibility  for  planning  of  institutes  vested  with  local 
committee , 

Preplanning  visit  made  when  possible  and  if  not  possible,  assistance 
given  through  correspondence  and  by  telephone. 

Institutes  were  of  one  or  two  days  duration. 

Attendance  ranged  from  fifty  to  three  hundred  and  fifty. 

Lectures,  visual  aids, role  playing  and  group  projects  were  methods 
used  at  most  sessions. 

Three  days  of  preplanning  meetings  were  conducted  in  Montana.  Eight 
Institutes  were  conducted  in  South  Carolina  and  one  in  Kentucky. 

(3)  Major  Findings 

Difficult  to  evaluate  results.  There  is  evidence  of  tremendous 
enthusiasm  at  the  time  of  the  meetings  and  by  the  planning  committee 
in  the  post  evaluation  conference. 

{k)     Significance  ;to  Cancer  Nursing  Sectdm 

Institutes  bring  together  nurses  from  universities,  hospitals, 
Industry  and  publie  .feealth.  We  find  nurses  who  are  able  to  serve 
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,.   ..••■., 'as  Tesource  people vfpK- other-  ed.-acatlonal  activities  in  local-  •  . 

'  ■  communities /''pccasionaiiV' we' find  universities  aiid' "Schools' of  .-' 
nursing  which'  6!re  willing  and  able  to  test  the  reliability  of  the 
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RESEARCH         /  /      ADMINISTRATION     JTJ 
REVIEW  &  APPROVAL  /~7      TECHNICAL  ASSISTANCE  /x~7 


COOPERi^TING  UNITS  OP  THE  PUBLIC  HE.ALTH  SERVICE,  OR  OTHER  ORGANIZATIONS,  PRO- 
ViBDING  FUNDS,  FACILITIES,  OR  PBESONlffiL  FOR  THIS  PROJECT  IN  EITHER  I956  or  1957 

Cooperating  Relationships 

Within  the  Service: 

Institutes  were  promoted  by  the  Regional  Ntirsing  Consultants.  Pre- 
planning meetings  and  institutes  were  joint  activities  with  Regional 
and  Central  Office  Nursing  Personnel. 

Other: 

Within  the  states  the  sponsors  and  cooperating  units  are  the  nurses 
frora  the  State  Department  of  Health  -  Universities,  the  State  Profess- 
ional Nursing  Organizations  and  the  State  Sections  of  the  American 
Cancer  Societies. 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE  ELSEWHERE 
IN  THE  PUBLIC  HEALTH  SERVICE  (VJITHOUT  INTERCHANGE  OF  PERSONNEL,  FACILITIES  OR 
FUNDS),  IDENTIFY  SUCH  RESEARCH: 

Similar  to  other  Control  Programs  for  other  disease  categories. 


No  entries  for  items  1^,  15,  and  16. 
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INSTITUTE    '  LABORATORY  OR  BRANCH 
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SECTION"  OR  SERVICE  LOCATION- 1 15^  OTHER'THAN  BETHESDA}  SERIALHo. 

.ye&chex  Training  Institute  at  University  of  Tennessee      .  _^__ ; 

PROJECT  TITLE  ■  -■'■•■■':' ^        '"   ■  ■  ■  ■     ■■     .-■.'■     '    -^'       " 


'jMargayet  F.  Knapp.     '_''  '    '  '       - ''   '•"         •  ' 

HIINCIPAL  INVESTIGAT0R(  S  ) '     '        "''^     ''      """'"-  '  ' 

.  Margaret  Denham  (Nursing  Consxjltant  -  Heart  Program)         

OTHER  INVESTIGATORS  ' '  "  "'  ■  ''   ■  '■■■"':■•'■     ■  '  ■■     '•  -  •  ' 

,,pOJECT  DESCRIPTION  , 

(1)  Objective  .  • -^^s.  .iv;':!.;  .. 

To  help  prepare  nursing  instructors  from  the  University  of  Tennessee 
School  of  Nursing  Facility  and  representatives  from  the  supervisory 
staff  at  John  Gaston  Hospital. 

(2)  Method 

a.  One  week  was  spent  exploring  local  facilities  and  services 

b.  The  local  faculty  formed  comraittees,  defined  prohlems,  developed 
a  program  to  meet  their  objectives.  F.I.D.B.  and  cardiac  nursing 
consultants  gave  guidance  and  consultation. 

c.  Institute  held  after  3  months  of  preplanning. 

d.  F.I.D.B.  nursing  consultant  served  as  resource  person  at  institute. 

e.  F.I.D.Bi  nursing  consultant  conducted  post  evaluation  conference, 

(3)  Major  Outcomes 

li  Doctors  and  nurses  became  aware  of  problems  inhibiting  maximum 
learning  situations  for  student  nurses. 

2.  The  need  for  continuity  of  nursing  care  for  the  discharged  cancer 
patients  needing  treatment  as  in  terminal  Illness  led  to  the 
appointment  of  a  committee  to  set  up  a  referral  system.  Both  the 
community  agencies  and  the  hospital  personnel  and  faculty  were 
members  of  the  committee. 
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3,  The  faculty  fel^  they  wei4^:ii^  ready  to' conduct  teacher  ti-aining  . 
institutes  in  other  parts  of  the  State  until  they  had  resolved  some 
,,,.,  of  their  own  problems. 

'(!♦)■ ''Signiflcanei^'- '  '^       .  ■ ":  rTH'"'  .  .;, .  •■.^.:1.. 

1.  The  work  conference  has  led  to  better  preparation  of  .student  nurses.^ 

■"•■— to-.meet  problems  of  cancer  Jl*atients.  .       '  Y'i,4/?'''  ''''""'^  ''"  v  r-i.^^-!*!- 

2,  Student  nurses  who  have  greater  cancer  knowledge  will  be  better  abi'e 
to  participate  in  cancer  control  ;programs  leading  to. early  case  findii 

(5)  Proposed  Course  ,;:;:-'S' 

1«  To  have  a  follow-up  institute »  «    ; 

2.  To  implement  the  referral  system*  7  ,  -v.?-,-; 

3«  To  help  plan  for  teacher  training  projects  to  be  conducted  in  other 
parts  of  Tennessee.  ,,..  - 
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BUDGET  ACTIVITY: 


RESEARCH         /  7      ADI^INISTRiffllON      /~7 
REVIEW  &  APPROV-AL  /~~J  TECHNICAL  ASSISTANCE  /x7 


COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANIZATIONS,  PRO- 
VIDING FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT  IN  EITHER  1956  or  1957 

1.  This  was  a  joint  imdertaking  with  the  Nursing  Section,  Heart  Disease 
Control  Branch,  Special  Health  Services,  State  Services, 

2.  Other  cooperating  units  were:  Local  public  health  agencies.  Cancer 
Society  and  University  of  Tennessee. 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE  ELSEWHERE 
IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PERSONNEL,  FACILITIES  OR 
FUNDS),  IDENTIFY  SUCH  RESEARCH: 


No  entries  for  items  ik,   15,  and  I6. 
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3  NwBlng  .  U.  T-6  5'   NCI  107 

SECTION  OR  SERVICE         ""^    LOCAITICai  (IE"  OIHER  THAN  BEIHESDAJSERIAI,  NO 

6  Consultation  Service  to  five  UniversltleB  receiving  special  project  grants  from 
PROJECT  TITLE  NCI. 

7;  Rosalie  1*   Peterson  and  Ms-rgaret  F«  Knapp       - \ 

'       PRINCIPAL  INVESTIGAT(a^(SJ    '        '  '   ""^""^  ^"  ' 


6  Dr.  Hon 


OTHER  INVESTIGATORS 

i»ROJECT  DESCRIPTION 
Objective : 

A.  To  give  assistance  to  the  Cancer  Nursing  Project  Directors  at  Skidmore 
College,  New  York;  Boston  University;  Washington  University,  St. Louis; 
Vanderbilt  University  and  University  of  California- Los  Angeles  in 
accomplishing  (l)  Integration  of  Cancer  Nursing  in  the  B^l^  Profess- 
ional Nursing  CurricTAlum 

(2)  Teaching  a  broad  concept  of  cancer  which  would  include  knowledge 
of  cancer  and  its  problems,  prevention,  early  detection,  treatment, 
nursing  care  in  hospital  and  home,  and  Rehabilitation. 

(3)  Using  the  monograph,  "Cancer  Nursing  in  the  Basic  Professional 
Curriculum"  as  a  guide 

(k)    Exploring  the  use  of  problem- solving  as  a  me thcJd  of  teaching' 

B.  Assist  in  refining  and  improving  the  Knowledge  Test  to  evaluate  the 
learning  of  cancer  by  student  nurses 

tfethod: 

A.  Visits  to  the  grantee  scljools  and  meeting  with  the  total  nursing  faculty 
.  ■  /.'to:^. 

a.  discuss  problems  encountered  in  the  study 

b,  share  in  the  interpretations  and  aid  in  solving  some  of  the  problems 
e.  learn  from  them  methods  of  overcoming  obstacles 

d.  observe  nurse-patient  relationships  in  the  hospitals  and  clinics 
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B.  Conduct  work  conferences  so  that  all  of  the  project  directors 

a.  may  attack  mutual  problem 

b,  may  develop  tools  of  evaluation 
Major  Finding: 

1»  Cancer  is  a  disease  in  t*ieh  basic  principles  of  nursing  can  be  taught 

2.  Cancer  is  an  excellent  area  in  which  nurses  may  learn  to  give  skilled 
comprehensive  nursing  care  to  a  patient  and  his  family. 

3f  It  is  extremely  diffievilt  to  change  a  cvirriculum  pattern  ^ich  involve 
a  totaJ.  faculty  and  may  involve  the  philosophy  of  the  institution, 

h.    There  must  be  wholehearted  faculty  participation  if  tbtaj,  integration 
of  a  disease  entity  is  to  be  accoopllshed. 

5.  It  would  be  easier  to  integratie  several  subjects  at  one  time  rather 
than  only.one  as  toore  faculty  would  be  involved  in  the  process. 

■C.     The  study  at  Washington  Univer$ity,  St,  Louis,  Mo,  was  discontinued 
at  the  conclusion  of  its  third  year  due  to  the  abolishment  of  the 
collegiate  program. 

Significance  to  P,I,I).B,  -  Nursing  Section 

If  cancer  can  be  integrated  throughout  the  basic  professicnal  curriculum, 
nurses  will  have  greater  kriowledE^e  of  cancer,  which  should  reflect  in 
earlier  case  finding  and  better  support  of  the  patient  and  his  family. 

Prc^osed  Course  of  Project 

1,  Continue  evaluation  and  support  of  the  project  through  the  remaining 
period  of  the  pilot  study. 

2,  Depending  upon  the  progress  of  the  pilot  st\idy  determine  \rtiether  a 
request  for  an  extension  of  the  grant  should  be  supported  in  order  toe 
a  chieve  integrat  i  on . 

3,  Depending  upon  the  results  of  the  pilot  stxidy, ,  determine  irtiether  furtlt 
expansion  of  this  method  of  teaching  should  be  planned  for  and 
encouraged  or  whether  a  new  approach  is  needed. 
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J  ^  BUDGET  ACTIVITY: 

RESEARCH        A~7       ADMINISTRATION    [TJ 
\  REVIEW  8e  APPROVAL  ri  TECHNICAL  ASSISTANCE  /x7 

i , \ - 

\    COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE, ^  OTHER  ORGimiZATIONS,  FRO- 
VIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT  IN  EITHER  1956  or  1957 

The  faculty  at  all  five  grantee  schools 
j 
I  All  five  schools  have  the  same  objective  hut  the  methods  of  approach  may  be 

different . 


IP  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PERSONNEL, 
FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH: 


Mo  entries  for  items  l^*-,  15^  and  l6. 
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I  National  Cancer  Institute       2.  Fiqld  Investitations  and  Demonstrations  Br: 

I    INSTITUTE  '■  '  LmcB/mm  m  branch 

1.  Nursing  Section  ,^;,.,.lfet.  ^~6       .   .\  g.  NGI Jli08 

!   SECTION  OR  SERVJCE       ^^--^^'  '   LOCATIOT^  (IF  OTHER  THAW  BETHESM;  SERIM,  NC 

i      ■,■".■.•'."  ■ 

•  Work  Conference  for  the  Candeir  Nursing  Project  Directors  from  the  rive  . 
PROJECT  TITIJ3    (Itaivereity  Schools  of  Nursing  Which  Are  Recipients  of 
Cancer  Spepiftl  Grants, 

«  .  Rosalie  I.  Peterson,  itfergaret  F.  Knapp        ___^ ^___ 

PRINCIPAL  INVESTIGATORS  "       ^  ' 

I,  Drt  Iiouis  Heil  (Consultant) .., 

OTJIBR  INVESTIGATCBS  ^    ~ 


.  :  PROJECT  DESCRIFTICai 
1)  Objectives: 

(1)  To  share  probli-:ms  involved  in  integrating  cancer  nursing  throughout 
the  basic  professional  niorsing  currictilum-, 

(2)  To  make  further  plans  for  the  implementation  of  the  objectives  of  the 
grant,   ..  ,    ,  , 

(3)  To  prepare  material  for  a  Panel  on  Evaluation  tools  to  be  presented 
at  the  Biennial  Convention  of  the  National  League  for  Nursing. 

2)  .Method: 

Each  project  director  was  asked 

(1)  To  review  objectives  of  grant 

(2)  To  give  evidence  showing  degree  of  progress  of  integration 

(3)  To  be  prepared  to  discuss  obstacles  or  stumbling  Mocks  which 
inhibited  his  progress. 

{k)     To  Hat  ways  in  which  the  nursing  section  of  F.I.D.B.  could  help 
minimize  or  meet  problem. 

3)  Major  Findings: 

(1)  It  has  been  difficult  to  integrate  cancer  nursing  throughout  the  tota3 
curriculum.  In  most  instances  it  has  been  accomplished  in  certain 
areas,  i.e.,  Medical  and  Surgical  Nursing. 

(2)  As  several  of  the  grantee  schools  are  securing  grants  to  integrate 
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other  subjects  (mental  health,  rehabilitation)  they  are  finding 
strength  in  nvaaber  and  in  greater  villingness  of  faculty  to  look 
objectively  at  the  problem  of  integration. 

(3)  All  project  directors  helped  to  prepare  the  material  for  the  panel 
at  the  Biennial  and  Doris  Diller  was  selected  to  present  the 
material. 

k)     Significance  to  the  Program  of  F.I.D,B*  Nursing  Section: 

An  understanding  of  the  difficulties  of  changing  patterns  of  teaching  and 
of  philosophy  will  aid  us  in  planning  future  programs i 

Our  work  conference  has  shown  us 

(1)  The  type  of  preplanning  needed  to  prepare  stthools  to  carry  out  such 
a  project. 

(2)  The  necessity  for  a  longer  period  Of  time  to  achieve  the  objectives 
of  a  study  that  involves  total  faculty. 

5)  Proi«sed  Course: 

Further  work  conferences  to  share  experiences  and  methods  which  have 
proved  to  be  helpful. 
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RESEARCH        A~7   ADMINISTRATION     [ZJ 
REVIEW  &  APPROVAL  HI     TECHNICAL  ASSISTANCE  ]TJ 


COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANIZATIONS,  PRO- 
VIDING  RJNDS,  FACILITIES,  OR  PERSONNEL  FCR  THIS  PROJECT  IN  EITHER  1956  or  '57 

The  faculty  at  Skidmore  College,  N.Y.;  Boston  University,  Boston; 
Vanderbilt  University,  Nashville,  Tennessee;  University  of  California, 
Los  Angeles,  and  Washington  University,  St,  Louis. 

All  five  schools  htive  the  same  objective  -  to  integrate  cancer  nvirsing 
throughovit  the  total  curriculum. 

i'lF  THIS  PROJECT  RESE^BIES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE  ELSEWHERE 
IN  THE  Pl^LIG  lUiaLTH  SS.WICE  (WITHOUT  INTERCHANGE  OF  PERSONNEL,  FACILITIES 
OR  FUNDS),  IDENTIFY  SUCH  RESEARCH: 

No  entries  for  items  1^,  15  >  cind  l6. 
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L  National  Cancer  Institute         2. Field  InyeBtigations  &  Demonstrations  Br. 
i  INSTITUTE  LABORATORY  OR  BRANCH      "~~   ~" 

I  -■^^:^,        .        •■ 

^  Nursing   ■     ■  .     .  ......  ;         ;  1+.     T-6  _5-.^£l£2L_ 

i     SECTION  OR  SERVICE       '  ^  ^ '  '    ■■ .-.  SERIAL. NO. 

I  LOeATION  (IP  OTHER 

i  '■"■■  ■■'■'"■  \      THAN  EETHESDA) 

6    Revision  of 'the  Cancer  Nursing  Ifenual     '        '  •>.    ;.-.    :■  

PROJECT  TITLE  "^  '  '  ''  ''     ' 

I '  Margaret 'F.  Kiiapp    -'^  ^^"  /)-.\  ■._r-"'~r.'j:;-^'^  ■■•■■-.  \  ■     .,,,...  .,.,-..^.  ..  . 


i   PRINCIPAL  INVESTIGATOR  ■■'..■  ■  r  .  . 

-   Nursing  Staff  F.I.D.B,,  Cancer  Control  Branch,  New  YorK  State  Dept.  of  Health 
OTHER  INVESTIGATORS 

2  MOJECT -DESCRiraiON.. ..,;..  ^_^   .,  .   ,. 

■(l)  ^  Objective  -■  i  '  ••  ::::.^''vm;;.    --^  \/:  ■/:■■■.},  y"4  '}■::■■,  ,''^  -  ^, , 

To  revise  the  Cancer  Nursing  Manxoal  in  order  to  tiring  statiktics  up-to- 
date 

(2)  Method 

a.  Manual  was  revised  "by  Margaret  F,  Knapp  with  the  assistance  of  the 
nursing  staff  of  F.I.D.B. 

h..  This  material  was  reviewed  hy  the  professional  staff  of  the  N,Y. State 
Division  of  Cancer  Control, 

c.  One  visit  was  made  to  New  York'  City  by  principle: Investigator  and 
Miss  Peterson  to  complete  the  arrangements  for  printing. 

(3)  Major  Outcomes 

a.  Cancer  Nursing  Section,  F.I.D.B.  has  20,000  Copies  of  new  manual* 

b,  One-half  of  these  have  been  distributed. 
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12.   ' 


COOPERATING  UNITS  OP  TEfcT.'  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANIZATIONS,  PRO- 
VIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT  IN  EITHER  .1956  or  1957 
Cooperative  Relationships  '.  -  !'■  '. 

■  -  -New  York  State  Department  of  Canaer  Control  .Professloiinl-  Staff. 

13. , . 

IF  THIS  PROJECT  RESEMBLES,  COMPI.MENTS,  OR  PARALLELS  RESEARCH  DONE  ELSEWHSffi 
IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PERSONNEL,  FACILITIES  (X 
FUNDS),  IDENTIFY  SUCH  RESEARCH: 


No  entries  for  items  l4,  15,  and  l6. 
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1 .  National  Cancer  Institute   2»  Field  Investigations  &  Demonstrations  Br" .-'  ■'■ 
I    INSTITUTE  LABORATORY  OR  BRANCH  ^'    '  '  -"'i<:' 

a.  Nursing k. ■■■■$\mCI-110   ■•' 

I   SECTION  OR  SERVICE      LOCATION  (IF  OTHER  THMI  BETHESDA)     SERIAT.  NO, 

.  ■     ■    T  >■■!]  :■:     (study  of-  methods-  to  •  secure ■  improvement 

6.  Technical  Assistance  to  States  and  extension  of  p,li.n»  services  to  cancer 
PROJECT  TITLE  patients  within  state  and  local  health 

departments.)  '  '"•■■      ■'•  ■ 

7.  F-^..a-.--KahX  ":  ■    .'    /-■  ■     .'    ■    ;-.     :  ;    -::'■:■   -:.      :■     ■■  -.■     ■■■    ■■■r;::.     ^•- 

;        PRINCIPAL  I1}VESTIGAT0R(S )        ■;,-■    -    •■   ■  :     ;;;■  .  '  :■■      -■  ■    ■  -.;•  '  ■   :  ■       ■'-■-.  .-     i^ -■ 


OTHER  INVESTIGATORS 

19.  PROJECT  DESCRIPTION 

A.   OBJECTIVE 

Objective  to  increase  number  of  patients  who  are  diagnosed  while  cancer 
is  in  an  early  stace,  to  secure  continuity  of  nur'sing  care,  and  to 
increase  p.h.  nursing  care  in  quality  as  well  as  amount,  sufficiently  to 
assure  maximum  rehabilitation  of  the  cancer  patients . 

B».  METHODS  EMPLOYED 

The  development  of  an  effective  nursing  consultation  service  thru 
acceptance  by  each  nursing  consultant  of  her  responsibilities  for  cancer 
control  in  relation  to  her  other  functions:  Example:  The  Maternal  and 
Child  Health  Consultant  recognized  breast  and  uterine  cancer  as  well  as 
the  various  types  of  cancer  occurring  in  children,  as  of  special  concern 
to  her  in  her  consultation. 

C,  P.  H.  NURSING  ACTIVITIES  INVOLVING  PATIENT  CARE  INCUJDED 

a.  referral  of  individuals  with  suspicious  signs  and  sjonptoms  and 
follow  thru  until  a  diagnosis  was  secured.  Record  form  designed 
in  order  to  identify  this  information 

b.  staff  education  planned  locally  in  order  -fco  meet  the  particular 
needs  of  the  involved  p.h.  nurses 

c.  nursing  visits  to  cancer  patients  reported  to  the  state  health 
department  with  emphasis  on  demonstrations  of  nursing  care  as 
individually  ordered  with  subsequent  visits  for  counselling  and 
support  of  patient  and  families  with  the  objective  of  maximum 
rehabilitation  of  the  particular  patient. 
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'a .  Ey?.luation  of '  mlr s ing  activi-tie s  •  scheduled'  for  ' Jahuary.  1^3^ 
with  expectation  that,  project  inay  "be  continued  for  a  second 
year . 


E.  SIGNIFICANCE  OF  PROJECT 


The  major  value  of  research  in  cancer  is  in  its  application  to  patient 

care,  and  we  believe  that  nursing  care  is  an  important  factor.  This 

project  is  showing  res.ults  in  a  more  constructiVie  "slttitude '.toward/ cancer 
among  the  public  health  nurses  and  consequently  in  an  increased  interest 
in  finding  the  patient  who  may  have  cancer  in  an  early  stage . 
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I    BUDGET  ACTIVITY: 

RESEARCH         £7       ADMINISTRATION       £7 

REVIEW  &  APPROVAL  rj       TECHNICAL  ASSISTANCE  ^ 

1 12 , - ^ 

COOPERATING  UNITS  OP  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGABIZATIONS , 
PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT  IN  EITHER 
1956  OR  1957: 

The  nursing  staff  of  the  State  and  Local  Health  Departments  in  Iowa 
and  Oklahoma  are  cooperating  in  the  study.  Conditions  in  the  two  states  are 
very  dissimilar .  In  lovra  there  is  a  State  Nursing  Consultant  Staff  of  7 
serving  in  as  many  special  programs  as  well  as  a  staff  of  6  Regional  Super- 
vising niirses  and  60  local  health  department  staff  public  health  nurses. 
VJhile  there  are  9  cancer  clinics  in  the  state  and  their  diagnosed  cancer 
patients  are  reported  to  the  State  Health  Department,  these  patients  have 
only  rarely  been  referred  to  p.h.  nursing  service.  On  the  other  hand 
Oklahoma  currently  has  a  state  nursing  consultant  staff  of  2,  one  in  Mental 
Health  and  one  in  chronic  diseases .  In  addition  there  are  5  regional 
supervising  nurses  and  96  local  official  agency  staff  nurses.  Oklahoma  has 
only  3  cancer  clinics  but  in  addition  to  reporting  of  their  diagnosed  cancer 
patients  there  is  a  fair  amount  of  referral  of  patients  to  and  from  the  p.h. 
nursing  services.  In  both  states  there  v;as  a  felt  need  to  improve  and 
extend  their  cancer  nursing  services  and  a  desire  to  participate  in  a  study 
of  methods  to  accomplish  this  objective.  Neither  project  has  been  completed. 

13 .____ , ^ 

IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  'PARALLELS  RESEARCH  DONE 
ELSE^/HERE  IN  THE  PUBLIC  HEALTH  SERVICE  (V.ITHOJT  INTERCHANGE  OF  PERSONNEL, 
FACILITIES  OR  FWIDS),  IDENTIFY  SUCH  RESE.^RCH: 

None 

NO  ENTRIES  FOR  ITEMS  1^^,  15  &  I6. 
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The 'Mamph  is  •'Shelby*  GoxtrityCytolbgy'VPtoject  h'a's  as.  itsafia  thW  exaihinatloh 
of  a  sufficient  number  of  females  over  the  age  of  20  in  the  Memphis -Shelby    ,    . 
County  area  to  assure  that  approxiraatcily  30,000  'are  re- tsxamini^d' two  times', 
that  is,   three  examinations  in  all.     Objectives  include:   1)     Evaluation  of 
vaginarl  aspltatictai  -aS'  an '.efficient'  ^cVdtnfha  m'l^tho'cf'for  idiaryical  cancer;     ,     . 
2).jfp  obtain  inforroatiort  upon  ithe  hat''ui*a4  h-tsto'ty  of  carcinoma -in- situ, 
bdaEijYtg  uptwn:  a),  the  true  inctdetics  -and  'preValenceV  h)  the  duration'  6f  the 
Ifltsion^t  .c.)  ^the  ;course>  oif- carcinoraa^ih'-'sltu  'Mth-  pattictilar  refeirenqie  :t'6;      : .  f 
regression, and:  progression;  3)  -To'  dbtairt  dati  •'indiciating  what  may  be'  expected 
Ifeom  future  widespread  application  of  this  technique.  ■>,*•. 

(By  Methods  Employed  ,...!; 

,  > -A;  Btorhi^lity  survey  for  uterine  cdncet'  was"  conducted  In'the  Memphis- She  ll/y.. 
>i!ai)Unty:  ay^viii  ;1,950  awd^  1^5,1  to  act  4s-  a  bas'e  of  refer enc'e  for;  the  st'ujtiyv  .IJ*'  . 
July  195.2  the  cooperative  cytology  proj^ttvdsbbgtcrt,  and  patients  were  "  ,  •' 
aacamined  with  tlHe  cooperation  of  private  physictatMSi  clinics,  and  the  health 
department.  All  positive  and  suspicious  cases  are  referred  for  biopsy,  which 
it  is  felt  is  the  only  definitive  means  of  diagnosis.  Re- examinations  are 
done  at  12  to  18  month  intervals. 

(C)  Major  Findings. 

Over  100,000  females  over  the  age  of  20  years  have  been  examined  in 
Memphis.  Hand  sort  data  from  the  first  80,000  of  these  revealed  that  biopsy 
is  recommended  in  1,452,  and  at  the  time  of  recording,  biopsies  were  completed 
in  1,200.  Six-hundred  and  twenty-3even(627)  confirmed  uterine  cancers  were 
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found,  o£  which  221  were  intraeplthel'iial  leslohs*  and  288  were  invasive, 
carcinomas*   One-hundred  and  forty-four  (144)  cases  of  atypical  metaplasia 
are  being  followed.  Data  to  date  indicate  that  approximately  eight  (8)  cases 
of  utering  c'ancar  per  ttiousand  exanjined  are  "deCa^    by  this  raethod,.- with 
somewhat  over  50  percent  being  the ^satfiy  localised  intraepithelial  lesions; 
The  early  lesions  continued  to  be  almost  90  percent  unexpected. 

Of  25,000  wpqien-exaot-iltad.,^  •second  ttraei'.diiringifa^  period;  of  12;  to ;  18  months,  : 
177  have  been  biopsied  to  date  yielding  55  confirmed  cases.  F6rty-seven(-fr7>  ,• 
of  these  are  intraepithelial  carcinoma  and  eight  (8)  are  invasive  cancer, 
but  the  invasive  cases  are  described  as  early.  Recheck  of  the  initial  slides 
on  the  first  .screening  reveals  that  the  false  negatives  .H  percent' were  '. 
due  to  probable  misreading  of  the  first  slide,  while  .16  percent  could  obt  i  i 
have  been  detected  by  the  first  slide.  '   Combining  the  two  together,  a  maximum 
on  all  false  negatives  to  date  is  .03  percent,  that  is,  .25  for  intraepitheli 
and  ,05  for  inyasiye,  which  are  described  as  early  invasive.  Detailed  analy.s 
is  now  being  undertaken  with  the  cards  being  punched  and  sorted  JEot-moi^-r- 
definitive  data. 

(D)  Significance  to  Cancer  Research  J.i  *■:;>'!;;. 

This  project  has  indicated  that  the  vaginal  aspiration  is  an  efficient 
method  of  detecting  uterine  cancer.   It  is  believed  that  further  refinement 
of  the  data  now  available  wili  demonsitrat^.  -the,  mosC  v^ffectlve  .tsJcbttique^s  . 
and  methods  which  wiLl  eriabl^e  the -launching  of:  a  widespread^  and  integrated 
attack  upon>t'hts  disease,'  With  a  conseqa^iat-greiat  reduttlon  -in;  mortality. 

(E)  Propdised  Course  of  Proijete  ^  ■  ::m;   .•...;  ry^  •;;  i  ^.: 

The  present  status  of  the  project  will  .fee  oontinued  antil  30^000  women  ; 
have  been  examined  for  a  third  time,  Fur- thfit'eptdemio logteal ; study  is  bearlil 
upon  incidence  •■rates,;  prevalence  ratfe&i  the'natural  history  iofcareinoma*in-  ■ 
situ,  environmental  factors  concerned' with-  p(MsiblseCi»logi;cal  effects,  ano 
specific  information  as  to  age  and  race  differences  are  to  be  continued. 

(F)  Patient  Material: 

The- Unselected  adult  female  population'^of  the 'Memphis -Shelby  County ^ area 
The  three  major  SGiurces  of  ekaTmiuatiori  specimens  are:  (1)  .private  physicians.; 
(2)  regulatdailycllrtics  held  at, a  local  hospital  ^(3)  annaal ..-temporary  clinJi 
held  in  large  itidustriesi  hotels, -banksv  schools,  eitc.:--   .•  :^   ,>  .. 


-■•■{i^ff^-.iby.^    SJ^K  :-<S-,>S-  !^l>t.  i  '">.•>/■'  :S-»-V©; 


PAGS  3 
PROJECT  REPORT  FORM  (Cont'd) 


0  NCI'Ul  (c) 

SERIAL  NO* 


BUDGET  ACTIVITY: 


RESEARCH  /_/    ADMINISTRATION        [J 

REVIEW  &  APPROVAL  fl         TECHNICAL  ASSISTANCE  /x7 


COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANIZATIONS,  PRO- 
I  VIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT  IN  EITHER  1956  or  1957: 
\ 

the  University  o£  Tennessee  College  o£  Medicine,  Division  of  Obstetrics  and 

Gynecology  and  the  Institute  of  Pathology 
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i;jlOJ;ECT  .TIJTLE 


.  Andrew  Q.  .Foacock.  Fh^D. 


PRINCIPAL  INVESTIGATOR(S) ^ 

Miss  Highsnith       , 

OTHER  INVESTIGATOR(S) 

PpJEGT  DESCRIPTION..  ,      '._'  '  y 

The  developaent  and  evaluation  of  general  cancer  diagnostic  tests  exclusive  of 
cytology,  relating  to  hiochenical  and  irar-iundTbgic^nl'Dcedtires,      " 

fA^.,<n3jectiv^,. ,    '..'■■'■'.:  ■     -.,'  '-'•'■'"''  '  ,'         ■  ■"    • 

To -develop, tests  capf\ble!  of'^alding  iil- -'the  detect i«i'n  of  ;canc^ers  of  all 
.    -sites  in,  e^rl:^' 'stages 'of'  devclofeenti-^  ''The■^6Vdrr^a^^^  is'  to  develap  one 

.,.,    or  more,  cancet  diagn6'stlc'  tests','  th^t^will-lse  sinple,    inexpensiye,  ■  easily 
,::  ,   duplicated.,   and 'therefor 6,   ap;o]:icable -to  large  pojnil"tion  areas   oh. a  na.ss 

"basis.  ■.•■■..-.■  ,  . 

(B)  Methods  Enployed, 

BasiC' research. is  employed  upon  chemical,  and  iranuno logical  principles 
■^■■underlying  tests  descrihcd  in  the-pfast,  and  principl'^e  which  aid  in-- the 

developnQ?it  of  new  te.sts,  During  the  past -year,,  the  pr^noiples.  upon  which 
.  .  r  some  ganerai  tests  .for  dia-gnosis  have  •'been  base'd,',  have  "be pn  evaluated, 
V  .  M.cdificatio'ns  of  these  principles  have  heen  a,ttempted,  -and 'new;  procedures 
.  have  teen  adopted  which  hay  aid  in  th^'  formulation  of  new.  tests,  Pro- 
cedures develo-oed  are  evaluated  upon  the  serum  from  known  cancer  patients, 
and  from  normal  people, 

(C)  Major  Findings. 

Penn  Testt  Additional  data  accunulpted  on  the  Penn  Test  have  continued 
to  show  that  the  reaction,  in  our  e3q.3erlnental  Hioratory,  gives  a  very 
large  (ahout  25,t)  Proportion  of  false  positive  results  in  the  normal  pop- 
ulation. We  have  confirmed  that  our  techniques  are  correct  "by  exchanging 
serums  with  the  originators.  Brief  experience  with  a  new  (drastically) 
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(C)  Mr". jor  Findings  (Cont'd,)    ■       ■■ 

chi.nge  procedure  by  the  originators  has  indicated  that  their  change 
increases  the  specificity,  tut  nost  seriously  lowers  the  sensitivity  anoj; 
•  •  "■ cancer -patients.,  

Serun  Acid  PhosTihatase;  Acid  phosphatases  from  a  variety  of  sources  havt 
teen  studied  to  le^rn  whether  substances  other  than  tartrate  would  be  of 

value  in  the  diagnosis  of  pros ta.te  cancer.  To  date  none  have  been  dis- ' 

covered,  Ve  have  also  examined  the  effects  of  substrate  and  tartrate  coi 
centration  on  the  differentiation  of  "normal"  and  "prostatic"  axid  phos'* 
php-tase,  and  believe  thftt  the  methods  now  in  use  can  be  made  more  specif' 
Whether  or-  not  these  changes- will  result  in  any  increased  sensitivity 
remains  to  be  seen. 

Density  Test  fQ^uinn.  Rap-popcrt') ;  Preliminary  work  only  has  been  carried 
out,  


White  Cell  Alkaline  Phos-phatasei  With  Dr.  George  Brecher  we  have  devised 
a  simple  method  for  the  estimation  of  alkaline  phosphatase  in  white  celli 
The  level  of  this  enzyme  is  sometinea  of  value  to  the  henatologist  In 
differentiating  between  certain  types  of  early  leulcemias  and  infections,' 

(D)  ■  Significance  "to  Crthaer'Resedrch,  '  '   !  .',  .  \   ■  :\  ....  ,  ■. '.  ,  •■ 

The  development  of  any  tost  that  would  aid  in  the  detection  of  cp.ncer  in 
an  ea^rly  stage  of  one  or  more  sites  would  be  of  an  estimable  value' to  th( 
clinician.  With  strong  suggestive  evidence  at  hand,  that  the  patient  hasi 
a  cancer,  the  present  dingnostic  procedures  cotild  be,. ^-nteiieif led  in 
studying  this  patieiit,  and  there  v/ould,'be' impetus  for  .tla.e  development  of 
further  refined  diagnostic  procedures.  It  is.  evident  that  thftt  the  dev- 
elopnentof  such  tests  would  be  of  great 'practical  value  in  combating  thoi 
cancer  problem, 

(E)  Proposed  Course  of  Project, 

Although  we  had  hoped  to  finish  our  v/ork  with  the  Penn  test,  it  seems 
advisable  to  continue  study  on  this  project.  We  plan  to  continue  work 
on  the  density  test,  and  on  our  nodif icafions  in  the  acid  phosphatase 
assay,-.  We  also  plnn  to  investigate  the'  levels  of  serum  lactic  dehydro- 
genase,- recently  shown  to.  be  rather  specifically  elevated  in  cancer  seru' 


IIC-112 
3i:IAL  m. 


PROJECT  EEPOHT  FORM   (Cont'd.) 


PAGE  3 


ij    HCI-112 
;      SERIAL  NO, 


BUDGET  ACTIVITY: 


RESEARCH  U 

REVIEW  &  APPROViiL         £j 


ADMINISTRATION  U 

TSCmilCAL  ASSISTANCE  jlj 


!■. 


COOPERA-TING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANIZATIONS,  PRO- 
VIDING FUm)S,  FACILITIES,  OR  PERSOIOEL  FOR  THIS  PROJECT  IN  EITHER  I956  or  1957: 


None, 


IF  THIS  PROJECT  RESEIffiLES,    COUPTEiJiEFTS,    OR  PAEALLESS  RES;afiRCH  DONE  ELSEWHERE 
IN  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT   INTERCHAI^TGE  OF  PERSONNEL,   FACILITIES  eR 
FUNDS) ,    IDENTIFY  SUCH  RESEARCH: 


Separate  evaluation  of  Penn  Test  and  other  Serological  Tests, 
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(A)     Objective  -    •  •'•  .    '    .    ' 

1)      To  evalaiate  the  S'oecificity  and  sensitivity  of  a  serum  flocculatlon 
test   (Penn  Test)   for  use  in  mass  population  screening  to  detect  presence 
of  ca.ncer  of  any  site  in  individuals, 

(B)  Methods  Employed 

1)  A  selected  group  of  ap oroximatelv  a  dozen  hospitals  and  latorAtories 
across  the  country  are  participating  in  this  field  trial  of  the  Penn  Test, 

2)  A  questionnaire  suitaTsle  for  'biometric  coding  for  use  of  the  lah- 
oratories  was  prepared,  tested^  evaluated  and  revised,-  The  accepted 
forms  have  heen  provided  for  all  participating  laboratories  to  use  in 
reporting  the  results  of  their  trial  runs  of  the  Test. 

3)  Tests  are  "being  run  on  selected  classes  of  blood  sajat)les  routinely 
submitted  to  the  laboratories  on  both  known  cancer  cases  and  persons 
believed  not  to  have  cancer.  Tests  are  also  being  run  on  some  groups  of 
general  hosplta.1  admissions, 

(C)  Major  Findings 

Collecti»n  of  data  will  be  comnleted  in  the  near  future.  Preliminary 
tabulations  of  incomplete  data  Indicete  that  the  test  in  hands  other  than 
the  originators  lacks  sensitivity  for  cancer  patients.  Some  of  the 
difficulty  may  still  lie  with  technical  aspects  of  the  test.  One 
grou-p,  for  example,  was  unable  to  overcome  low  sioeciflcitv  of  the  test. 
The  test  procedure,  however,  as  presentlv  described  is  not  sensitive 
enough  for  general  use. 
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(D)  Significnce  to  Cancer  Eesearrch 

3.)  ■.  If  ■  a.'te'st  catt'Tse-  developea  ih^-t.; ■wiii ,  telia'bly'  indicntef  which' persons 
'have' a  cancer  of  sbne  Bite,  'byuse  of' general  screening  techniques  the 
segment  of  the  populace  in  need  of  cancer  diagnosis  and  treatment  can  'be 
identified.  ^^.  ."  .  , , ,.   ..^,,.,  ..._,■..  .., ■.;.-..... 

2)  Present  cancer  case  finding  methods  require  much  diffusion  of  effort 
and  funds  on  screening  'by  modified  hut  tine  coneuning  physical  and  x-ray 
examinations ;■-■  Successful 'd.;evelcpneTit-of-a—slnpl&''bl<JOd  vt«.«t;forCae.o<',-. 
detection  will  permit  concentration  on  cancer  diagnosis  and  trcatnent  "ffe 
individuals* 

(E)  Proposed  Course  of  Project 

To  complete  the  collection  of  clinical  histories  in  test  individuals  and 
make  a  final  analysis  of  resvilts. 


■c-fc-"  o-St£r 


r,)a^rt>SjT[,v'i: 
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f"  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANIZATIONS,  PRO-   ^ 
VIDING  FUKDS,  FACILITIES,  OR  PERSONl^j  FOR  THIS  PROJECT  IN  EITHER  1956  or  1957: 

Cooperating  hospitals  and  lalDoratories  selected  by  the  California  Study  Group. 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESE^yiCH  DOM,  ELSEWHERE 
IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PERSONNEL,  FACILITIES  OR 
FUNDS),  IDENTIFY  SUCH  RESEARCH: 


None, 
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,ftrev3le,nce.  of  Oastrlc  Achlorbydria  in  Selected  Pop-ulation  Groups;  and 

PROJECT  TITLE     Evaluation  of  Tuteless  Gastric  Analysis  as  a  Screening  Test' 
for  Gastric  Cancer, 


Dr.  Mw  Sievers 


PRINCliPAL  INVESTIGATOR(S) 


If^  ff.  S.  Baum 


OTHER  INVESTIGATORS  :::  ■  .;■•.;;;■ 

PROJECT  DBSCRIBTiatJ  ■  ,   ., 

(a)  Objectives, 

1)  "Estimation  of  the  prevalence  of  gastric  aehloirhydria  in  selected 
adult  population  groups  using  a  newly  developed  technique  of  .tubeles's 
gastric  analysis,  .,       ■  ■  ■  •"    '    ' 

>,■■■''"■'' 

2)  Determination  of  the  usefulness  and  practicability  of  the  new  gastric 
analysis  technique  in  multiphasic  , or  single  phasic  health  s:creening  of 
population  groups, 

3)  Evaluation  of  possible  correlation  between  occurrence  of  gastric 
achlorhydris  nnd  of  gaattlc  oanbori 

(B)  Methods  Employed 

1)  Evaluating.  g§.strlc<  acidity  in  individual 'patient's  by  both' intubation 
''and  the  tubeless  gastric  analysis  to  detei'miAe  the  accuracy  of  the 

tnibeless  method,  ,   '   '• 

2)  Performance  of  tubeless  gastric  analysis  in  mass  population  groups 
to  determine  incidence  of  achlorhydria, 

3)  Study  of  those  patients  with  achlorhydria,  including  gastro-intestinal 
x~ray  examination  and  prolonged  f ollfwup  to  determine  incidence  of  gastric 
cancer. 
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(C)  Major  Findings   ,  :  _  ,  _. 


■■  "  ■  i)  ■''Confli-niatidnDf  thd^'hlgh^a^^ree-of  ■;?S:cctir^^   of -tulseless  gastric  anal-^slB 
^  lUsing  a  quinine  resin  as  co'raioared  'to,  Intu'bation  results,,  as  has  also  "befen  _ 
,  ■,.: .  weii .  esta'blished  in  11  reports,  in  the^  literature  with  a  Qomb,inGd  accuracy. 
■  '■■[/ilg\ire-bf.m6T;:9&^^  ['     'J''/'       '    ■  /',  . 

2)  Establishment  of  the  fact  that  a  new  azure  A  resin  for  the  tuheless 
gastric  analysis  renorduces  the  results  of,  the  quinine  resin  in  ahout  -S&fo   of 

■^  "93  ijidividuals' tested,  f.   ,.  o:'.,.  j^-  „(  ... !  ,:^.^,;,.,x/  ■.■''...  . ,  ':.  ,   ..• 

(D)  ■  Signifibance  to  Cancer  Rese'^^rch.    ".'..,'',■'"',.'.'...'■',        

It  has  heen  known  for  many  years  that  gastric  cancer  occurs  much  more  freq- 
uently (ahout  seven  times)  when  achlorhjrdria  is  present.  More  accurate 
surveys  of  incidence  of  achlorhvdria  and  the  long-time  follow-upof  the 
individuals  with  achlorhydria  is  desirable  to  develop  more  d^-t,aiied  Infolrm- 

atioH'tfi-'the'  relatl'Dnship;  •■The-  stirrpi-ici'ty--of-  t-he -tuhe.l.es.s-  te,<;hnique.  mfiic;es 

it  especially  desirable  for  this  study.  This  project  will' also  evaluia.t&  the 
useftilness  of  tuheless  gastric  analysis  as  a  screening  technique  for  ident- 
ifying the  individuals  most  apt  to  have  or  to  develop  gas trte. cancer,  ;.  It 
'  ■  will  evaiiaatG  ••whe'ther-  further  'd'eflnltive-  tests'  in- -this-  f):chlorhy.dri'c  group  .Is 
a  useful  combination-procedure  for  detecting  gastric  c-^ncer*  '•  ■  ' 

(E)  Proposed  Course  of  Project  ' 

l)   Clinical  trials  to  perfect  skill  and  reliability  in  p^ffbrmin^  the  - 

-t.u'lje.leas  gastr4.c. analysis ,,^.  I  ^  ,  ,_   ,^   ;...,„,  ,,  ,..:i  .,    ,:>  ,  tt..-,,-   ■ . 

2')''  investigation  of  the  oral' "use  of'  gastri'c  secretory  stlmiiiants 'for  con- 
■•■.■   firmPtion-of   test  findings,.     ^  •,,  ....  *  ■.    ■' ■  ' 

3)  ..  CqndijQt  '^Qreening.  tes't^  on  unseleOte^d  qqnsecut'iVe' ■  hospital  a'dmi&s ions 

■  and  subject'  -feh'ose  with  aichlo'rhydi'ia  t6'' de'f  ihitiv6  e'xaMinr:tions"and  to  long- 
time follow-up  study  concerning  the  development  of 'gaetri'c  "cancer,  ■'■ 

4)  Extend  the  screening  tests   to  industrial  pdrSiilatipn  groups,  ••"  ^  ■' 

(?)     Patient  Material  '  ,_   ..    ^., 

,  :Sel-^(;ted,,..patients,with  gasti;ic^,6yraptoms  and, without  gastric  symptoms. who  are 
Been;  (jn/thpt5j.edlcal' and  gas'tro-ihtfistinp4' JBei*vico's''cJf 'thejraS'dispensar^^  and 
of  iwo  hospitalBin  a  midwesf&rh  citj,  '   "' '  ■  .    ;• 
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VIDING FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT  IN  EITHER  1956  or 
1957: 


Veterans  Administration  Facility,  St.  Louis,  Missouri 


|3» 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE  ELSEWHERE 
IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PERSONNEL,  FACILITIES 
OR  FUNDS),  IDENTIFY  SUCH  RESEARCH: 
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Sarvlvp.1.,  .i,n.c Hence,  ntid  pr.o.p:y-osis  .f.nptors  in  a,  selected  group  of  g-^stric  cancer 
PROJiSCT?  TITLE       -oatients,'    '  •■        '     '  ■"■       "':■■■   ■    •■       '':"    ■  :■■ 


Dr^  M.   Sievers 


PRINCIP4L  INVBSTIG-ATOR(S) 


Dr.  S.  C.  Iner^.pra.'  TI 


OTHER. INVESTIGATORS 

PRO,JBCT  DESCRIPTION  ',,  ,.,^  .     _  '        ;   ■  .  ,„\  '_/  ■.         ,..  . ,.  /  ,  ,  ' 

(A)-  Objectives''  ';'■   ',..'. '   '  , "'      '  '  '      '  '' '   ''  '     '  ,;  '  ' 

1)  Evaluation  of  Factors  ccrainon  to  5-7Q'^-T   survivors  of  'gastric  cancer 

.-  which  Plight  "bear  on  their  survival.  ...... 

2)  ^Evaluation  of,  factors  in. gastric  cancer  patients  which  occur  more 
freqiient  th^.n  in  the  general  population  and. may  by  rela-tied'.-to  the  incid- 

''  ''■ence''of  malignancy  in  the  individuals.,  '  '    '. .  ''  '' 

3)  Evaluation  of,  the  factors  in  gastric  cancer  patients  which  may.  ,b 6 
pertinent  to  the  prognosis  of  this  condition,  "       ,  ', 

(B).  Methods' Employed 

1)  Review  and  abstract  of  clinical  and  hospital  ch'^r'ts  of  all  admissions 
to  a  large  aidwestern  hospital  for  gastric  malignancy  during  the  past 
decade,     '         '    "  '  >  ■  '■ 

2)  Compilation  of  relevant  statistical  factors  for  other,  large  pop- 
ulation groups  for  com-oarison  with  this  groupi  including  data  on  blood 
groups  from  the  blood  bank, 

3)  Current  f»llow~up  on  all  patients  of  the  group  to  determine  their 
survivorshlT)  and  ultimate  fate  throtigh  personal  contacts  with  patients^ 
or  their  relatives,  through  the  hospital  social  service  department  and 
thro\3gh  visits  to  the  hospital  cancer  clinic  by  the  patient. 
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'   ^0  Search  of  vital,  records  of  appropriate  communities  for  depth  certificpt 
on  patients  known  to  be  or  susi^ected  of  being  deceased, 

5)   Collation' and  'bicraetrio  analysis  of  all- '•-data  Collected  on.  the  study 
group.  _ 

XC)     Major  Findings. 

l)  None»  This  project  was  started  during  the  third  quarter'  of  calendar 
year  195^  continued  on  a  part-time  basis  through  1955  and  insufficient  datfl 
is  yet  available  to  permit  of  reliable  statistical  analysis. 


(D)  Significance  to  Cancer  Research. 

1)  Little  statistically  tested  information  is  available  relative  to  factor 
bearing  on  incidence,  prognosis,  a,nd  survival  among  patients  with  the.estab 
ed  diagnosis  of  gastric  cancer.  This  study  offers  promise  of  TDroviding  son 
of  these  data.  _         ^     . ,    .  .      . , 

(E)  Proposed  Course  of  the  Project, 

1)  The  hospit-'l.  charts  'and  otheT'  sources  of ' 'information  o'n  gastric  cancer 
patients,, is- to  be  exam.in6d  .looking  for  factors  commok  to. 5  year  surv-iyors' 
such  as  similarities  in  blood  type,  or  items  related  to  age,  sex,  race, 
religion,  marital  status,  etc' 

2)  Collected  data  will  be  subjected  to  statistical  analysis  and  other 
scrutiny  as  may  -appear  desirable  in  attaining  the  listed  objectives  of,  the 
project, 

3)  Pathological  specimens  of  5-ye-'^r 'survivors  will  .be  reexamined  carefixll'y 
in  an  effort.. to  determine  factors  i'mxiort-ant  to  survival. 
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PROJECT  TITLE         ■    . 


Dr.  Miriam  Manning 

PRINCIPAL   INVESTIGATOE(S) 


5.   C.   Ingr^.h^m.'II.M.  D;" 
OTHER  INVESTIGATORS 


PROJECT  DESCPIPTION  ..;■■■•     , 

(A)  Objective.  .:-,•>/':';   ■* 

1)  This  study  was  listed  in  1^5^  ^s   NCI-116,  Findings  in  1955  have  made 
it  deslirable  to  se-b^fate  NGI-llS' 'ihto  'a.   ^'leuk.eraia'|)r6ject"i'  a' 
"lymphomata"  project  and  an' "other  cancer"-  pro ject.  This'  is  the  "other 
cancer"  ;t5roject.-  ■■  '  ''" '^  '" 

2)  To  determine  whether  the  correlation  of  occurrence  of  leukemia  in 
children  with  history  of  cert? in  environment''!^  c'xposures  of  their' mothers 
carries  over  to  other  ca.ncers  of  childhood. 

3)  To  discover  etiologica-l  factors  in  cancer  of  childhood  6 their  than  ' 
le\ikemia. 


4) 


To  use  as  possible  control  group  for  project  #1, 


5)  To  determine  whether  malignancies  of  childhood,  other  than  leiikemia, 
differ  among  themselves  in  mnternal  environment,  medical  history, 
industrial  or  other  exposure  to  possihle  carcinogenic  agents, 

(B)  Methods  Branloyed. 

l)  This  study  evolved  from  an  investigation  of  possihle  environmental 
causes  of  leukemia  in  children.  Experience  during  195^  has  made  it 
desirphle  to  eziDand  the  study  to  consider  all  types  of  cancer  in 
children  and  to  separate  it  into  several  discrete  projects  of  which 
this  is  one. 
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(B)  Method?  JmTD;^-9ye(J,.,(Oo0t:M4);j.;.:V'f./_-^  '■     — ■' '■'--■ '  " ' 

Medlc'l  and  hospit'"!  records  of  children  diagnosed  in  selectfd  ho$plt.':^ls 

, In ,N^w v.Engl'-'.nd  as  having  cancel:  arfe  revlewad.  *"  — - ■ ''^'"''"-v'-i  ./'':''   ■ 


3)  ■'5"alhilles  'of  these,  cancer  patients  ^re  interviewed  with  regard  to 
maternal  environmental  exposures,  and  family  and  personal  medical  historv, 
Partic-ulf 
disease, 


i-ular  attention  is  paid  to  historv  of  radiation  czcposur^,  .^^nd.  f^llerglo 
'?r.  ,•.>■.;;>:■  ;^:P'  .^^'!^.i^:--  ■-■'  ^*'' ••'■-' ■'•'  '■  ■  "''''■'     '''''■'■,   '^^,'■',;^._  :,,; 

■4) -'Data' foT'all  patients'"  "nd  families  in  the  study  are  collated  in'  search 
for  factors  common  to  appreciable  numbers  of  the  cases, 

(C)  Major  Findings.  ^<.  :;,-.'■■■:;. :?••}^;^,i 

This  •  project  has"'7'ieided 'statistically  stable  results- showing" th^t  mothers' 
of  children  having  n'^lign^'ncies  other  than  leukemia  or  lymphomata  give 
definitely  different  histories  of  environmental  exposure,  than  do  raothei;B. ,? 
of  leukemic  children.  Results.,  tJhup,  far.. t^abulated  indic-*1^Hh^.t- , a 'si'^^^^ 
a-ntlylo'wfer'  huinber  of  mothers  in  this  group  have  a  history  of'hfiy  fever, 
asthma  or  hives.  At  this  time,  this  is  the  onl''  noteworthy  f^.ctor  tabul«.t( 
in  this  project,  •     .j  ;  /.  '„:;":' 

(D)  Significance  to  Cancer  Hesearch.  .  .   .,.■..,!■,•::  V 

The  ma  ter:(i0.1- .difference- :thus  no't  fed- '(lower  opcurrience^  of"  ailerg:/)  may- well'- 
be  one  step'  in  micpveping'  tht'-ietiolCgy' of,  rapJigha  •'di^^  .If; 

different,  etiologies  exi^t  fqr;.,'the,-d1frei'ent'  forms  bf'  childhoofl.  c'.ancer, . .. 
the  di'ta  from  this  project  should  help  highlight  these  difflfishces, 

(E)  Proposed  Course,  i^f- the.  Project.- '.■  ,  <  ,'  ■ /^  ?'  -  ■.  V  ■  '  „■'■  ','/.„-,•   ,,•.•■:...•  -,  :  .j  ■ 

1)  To"cdnlinue  the  present  collection  of  .da-ta  ■until  "statistiCaliy 
significant  numbers  are  obtained.  .  ,    .  ,  ■,,,...,.  ., 

2)  Bioraetric  analysis  of  data  as  It  accumulates,  -'  ! 

3)  Possible  extension  of,  a  •.sdmiiiar'dnq.udry  t©:"  adult's  with  inalignancieB, 
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Leukerai^,  recurrence  in  the  Hew  England  States 
PROJECT  TITLE 


.!  Dr.  Mlrian' Manning 
PRINCIPAL  INVESTIGATCS(S) 


4  Mr.  Lawrence.  B.  E.  Carroll    -... ^  ■'  -  '  .   

'  OTHPR  INVESTIGATORS 

]' PROJECT  Ascription        :•■'.... 

(A)  Objective 

To  determine  the  occurrence  of  leuJcenia  "by  town,  and  age  group  in  the  six 
New  England  States,  thus  giving  an  objective  analysis  of  leukemia  in  a  selected 
area, 

(B)  Methods  Emplo.ved 

1)  Conference  with  State  Health  Officer  in  the  Selected  States  to  g^in 
their  interest  and  cooperation  in  the  study, 

2)  Visiting  the  depTtrieiits  of  vlt^l  statistics  to  get  cases  by  age, 
residence  and  .=iny  other  pertinent  datath-'t  is  available  sxich  as  certifi- 
cate inf  orm'^tions, 

3)  Obtainirig  population  data  from  states  -  by  age,  county,  and  town, 
^)   Calculation  &  Ctll^tion  of  rates,  by  age,  town  --^nd  county. 

5)   Conparison  of  data  for  v^rianco,  from  one  locale  to  another. 
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NCI-X;7 

SE'IAL  I^TO. 


(C)  Ma.j or- Findings  '■  ■■■■ 

There  ^re  statistic-i-lly  significant  differences  in  case  .rites  in  some 
.^'coTinties  iri.''Mass-'i:ch'Qsotts.,''Ke^  H^iri^sMpe,  'flhqde-'I-Sl^n^-  '^nd '  Verraoni, 
•  -^  'Thr'se' differences  do  not  coincide  with  diffei'cAie 'in  populp.tlon  density 
.  ether  states  h^'ve  not  yet  been  studied, 

(d)   Signific^.nce  to  Cancer  Eese^'TCh   .       .  -•   ■ 


1)  It  will  provide  accurate  d^ta  for  leukcrnia  occurrence 'in  "one  geogrp; 
are", 

2)  Geographic  -Teas  "re  "being  located  where  det'^iled  environnental 
studies  should  be  done  In  connection  with  occurrence  of  leulceiaia, ,, 

3)  This  study  nay  help  elucidate  some  factors  i'fi  the  etiolgy  of  leukem 

k)      The  leulcemia  data  thus  detailed  is  availabc  for  comparison  with  tha 
from  other  cancer  in  children  and  a.d.!^lts,    .   ^         ,   . 

(E)  Proposed  Course  of  the  Project 

1)  To  complete  collectjon  of  d'-^ta  on  states  a,lre='dy  starttj.d,,  . 

2)  To  initiate  data  collection  for  selected  states  not  yet  studied, 

3)  To,  ma.p,  collate  and  correlate  leulcenia.  distribution  a,nd  rates, 

4)  To  subject-  to  statistical'  analy's'is  the  reisults'  compiled;  '  • 

5)  To  study  in  detail  environmental  factors  in  all  areas  where  the 
occurrence  of  leukemia  is  high,  in  a.n  effdrt  to  evalu^'te  pos'siblc 
causative  factors.      ,    .,   .     ... 

6)  If  meaningful  results  occtir,-'  to' extetid' the  study  to -other  forms  off 
cancer.  .    , 
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.PRINCIPAL  INVESTIGATCE(S) 

S>  C.  Ingrahan.  II 


OTHER  INVESTIGATORS 

•PROJECT  DESCRIPTION 
(k)      Objectives        , 

1)  To  study  the  geogrpphical  pattern  of  cancer  incidence  for  selected 
sites  in  Upstate  New  York. 

2)  To  relate  the  findings  to  data  from  other  studies  of  incidence  and 
mortality, 

(B)  Methods  Employed 

l)  The  New  York  State  Department  of  Health  has  made  available  its  punch 
cards  for  reported  cancer  cases  for  the  years  19^9-1951.   The  data  are 
"belieyed  to  be  unusually  complete  and  accurate.   These  will  be  analyzed  by 
county,  city >  and  Statewide  urba.n-rural  groupings*  using  the  indirect' 
method  of  adjustment  for  age,  ses,  and  urb.an~rural  residence.  A  deck  of 
1950  New  York  Population  crds  was  purchased  from  the  Bure-au  of  the  Census 
to  furnish  the  population  bases  for  computing  rates, 

(C)  Major  Findir^s 

l)  Age  specific  incidence  rates  have  been  computed  and  a(?-e-adjustnent 
carried  out  by  mechanically  computing  expected  nuiAers  of  cases  for  each 
of  several  cancer  sites  for  th"-  urban  and  rural  portions  of  each  county 
and  for  each  .urban  place.   Tests  of  significance  are  being  carried  out  be- 
tween expected  and  observed  numbers  for  each  site  for  each  county,,  and  for 
each  city  over  10,C0b  population,  ■ 
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(D)  Signi.f  icance  •to  Cancer  Bese«rch  '  '  '' '  "  '  .;_   ; ;•;  '  • 

l)'  'teere  is  a  need  for  systematic, 'compilation  of -geogr?.phic?I  ■vkrl*it'lon8  i^^ 
incidence  and  mortality  in  order  to' learn  of  any  patterns  which  nay  emerge, 
Hz-potheses  as  to  cancerigenic  factors  often  imply  characteristic  geogrp-ohlcfO 
distriTsutions  which  can  "be  verified  or  .refi^t^d  .'by  analyses^  of  this  kind, 

(E)  Prtposed  Course, of  Project' 

It  is  expected  that  analysis  will  he  completed  within  the  next  few  month?. 
The  type  and  nature  of  follow-up  studies,  if  pjay,  will  depend  on,  the  findingE, 
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R,  Taylor,  B,  C'^irroll 
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'&.    G..  IngrahaBv..  .1,1. 


'■■■] 


OTHER  INVESTIGATORS,        ■..,'.'-■":.''■■  V'   ''' ''       ''''''    '"'   ''''■'    '■ 

PROJECT  DESC?IPTION 
(A)  Cb.jectives 

1)  Evaluation  of  cancer  occurrence  rates  in  selected  population  groups 
living  carefully  supervised  and  regulated  lives. 

2)  Comparison  of  cancer  rates'  in  the  study  population  with  those  in  the 
general  population, 

(b)  Methods  Employed 

1)  Names  and  identifying  data  are  obtained  on  meinTDers  comprising  the 
study  group  (aggregating  approximately  6000  perBcns)  and  pertinent  data 
on  environment,  personal  medical  history,  etc*,  are  tabulated, 

2)  Vital  records  of  the  appropriate  communities  are  searched  for  death 
certificates  on  deceased  menhers  of  the  group.   The  study  includes 
individuals  dying  as  early  as  1875  and  ay  late  as  195^. 

3)  Appropriate  tabulation,  collation  and  biometric  analysis  is  made  of 
the  data  to  discover  similarities  to  and  differences  from  similar  data 
relative  to  the  general  population  as  corrected  for  age  and  sex  dis- 
tribution of  the  study  group, 

(C)  Major  Findings 

None,   This  study  is  expected  to  be  conrleted  and  an  apt)ropriate  report 
prepared  by  the  end  of  fiscal  year  1956. 
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Id)      Significance  to  Cancer  Hesearch 

/  G.crnsideral)le  inf.orraatioTi' is  ■.aVaira'ble  covering  cancer  occurrence   in  the 
general  popnlfttiori  arid  many  occupation  groups.      Little   is  known  about   cancer 
in  the   supervised  and  regulated  population  groups,    certain  of  which  are 
typified  hy  this  study  group.  ..The  cornpariso.ri  mde  pes  szTjIb.  "by '-this  study-may' 
.well'. help -uncover  itens  in  cancer  etiology  previously  ohscured  hy  the  relativ( 
honogeneity  of   the  general  population, 

(E)  Proposed  Course  of  the  Project        .,„.,...-.■.       ,  ' 

1)  All  data  on  iDopulation  and  deaths  have  heen  collected* 

2)  Progress  has  "been  held  up  due  to  -press  of  _other,.pi'Oj.ectSL.  and' shortagd 
Qf, clerical  help.   It  is-expefcted  that"  work  will  he  reswied  and  the  project 

comDleted  witin  the  next  few  months. 
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Cancer  as  a  cause  of  death  and  disability  in  railroad  workers 

PROJECT  TITLE 


S.  Ingraham,  B.  Carroll 


PRINCIPAL  INVESTIGATOR(S) 


P.  Lawrence,  F.  Youtig 


OTHER  INVESTIGATORS 

PROJECT  DESCRIPTION 

(A)  Objectives 

1)  To  determine  occupational  and  other  group  differentials  in  mortality 
and  disability  from  cancer  of  various  sites  (with  particular  attention  to 
the  lung)  among  employees  in  the  railroad  industry. 

2)  To  make  comparisons,  with  figures  for  the  general  population.  Any 
similarities  or  differences,  found  can  serve  as  leads  for  detailed 
investigations  as  tp  specific  etiological  factors  (possibly  in  coopera- 
tion with  railroad  medical  departments.) 

(B)  Methods  Employed 

1)  A  cohort  of  all  railroad  employees  with  at  least  10  years  of  service, 
either  active  in  1351  or  retired  by  the  end  of  1951,  has  been  set  up, 
numbering  about  1,000,000  persons.  Data  for  this  cohort  covering 
mortality  from  all  causes  and  disability  retirements  due  to  cancer  have 
been  or  will  be  assembled  at  RRB  headquarters  from  punch-card  files  and 
from  claims.   The  desired  data  are  being  supplied  to  the  Institute  in  the 
form  of  duplicate  punch  cards,  tabulations,  and  claim  data  representing 
the  defined  cohort  and  the  deaths  and  disabilities  occurring  among 
members  of  the  cohort  each  year.   It  is  expected  this  cohort  will  b_ 
followed  for  3  to  5  y^a.i:s  at:  least.   Data  will  b.  available  to  classify 
members  of  thi  cohort  and  th^  cancer  cases  as  to  agj ,  sex,  length  of 
E,;rvice,  occupation,  and  empioy,!r  for  making  both  gross  and  detailed 
comparisons.   Sinci  all  causes  of  death  ara  being  (accounted  for,  data 
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will  bj  available  of  possihla  intar^st  to  oth^r  Institutis.   The  Haart 
Institute  paid  part  pf.  thWccijsii  oi?,<i|h  proj-ct  for  the  first  year's 
.  ,  data.      ■       .■..•• 

(C)  Findings 

None  as  yi;t.  .;■■.; 

(D)  Signif  icani^e  to  Cancer  Research 

1)  Railroad  amployi^is  constitute  an  occupktionally  stable  j^roup  with 
their  own  r.?tirarrient  systom.'  This  is  an  idjal  setting  in  which  to 
attempt  investigation  of  occupational  factor.?  and  will  provide  good 
experience  for  later  handling  occupational  data  collected  in  Social 
Security  Board  operations.  Certain  railroad  employees  are  known  to 
be  expos -id  to  carcinoj^enic  aj-iintc,  and  we  have  here  a  direct  means  of 
obsjirving  the  effects.  With  a  defined  cohort,  holding  certain  occupa- 
tional factors  constant,  it  should  be  possible  to  supplaraent  the  RRB 
records  with  collection  of  additional  djtails  on  personal  histories 
(in  cooperation  with  Individual  railroadc)  to  t^st  association  with 
other  factors. 

(E)  Proposed  Course  of  the  Project 

During  the  first  2  years  the  operational  details  of  collecting  the  data 
from  RRB  files  has  be^n  v7ork-.-.d  out ,  the  cards  for  the  cohort  have  been 
selected  and  tabulated,  and  1  year's  mortality  tod  disability  data  havi 
been  compiled  on'data  shifts.   Thi  coding  of  data  sh-ets  has  almost  been 
completed  in  preparation  for  card  punchini^.  ,  It  is  expected  that  within 
a  few  months  tabulations  will  be  completed  for  the  first  year's  results(1952] 
Work  is  going  forward  in  Chicago  on  the  copying' of  mortality  and  disability 
data  occurring  in  1^53.   Thes-i  data  sheets  should  be  delivered  to  NCI  in.  the 
near  future. 
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< .Oral  Cancer  in  Relation  to  Vitamin  Deficiency  and/or  Use  of  Snuff 
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William  R.  Vogler.  M.D. 
PRINCIPAL  INVESTIGATOR(S) 


Samuel  C.  In^raham,  11^  M.D. 


OTHER. INVESTIGATORS 

PROJECT  DESCRIPTION  (Project  reactivated  approximately  11/28/55.) 

(A)  Objective 

To  seek  passible  relationships  between  occurrence  of  oral  or  pharyngeal 
cancer  and  vitamin  deficiencies  and/or  the  use  of  snuff  (pulverized  tobacco). 

(B)  Methods  Employed 

1)  Review  of  pertinent  hospital  records  in  selected  hospitals  at  Atlanta, 
Georgia  for  cases  of  diagnosed  cancer  of  the  oropharyngeal  area, 

2)  Abstract  and  collation  of  appropriate  data,  from  records  of  the 
cancer  cases  and  interview  of  the  patients,  in  search  for  factors 
common  to  groups  of  the  study  population. 

(C)  Major  Findings 

1)  Approximately  15%  of  patients  with  cancer  of  the  oropharynx  had 
avitaminosis. 

2)  70%  of  women  with  cancer  of  the  buccal  mucosa  had  been  snuff  dippers. 

'3)   407o  of  patients  with  cancer  of  the  tongue  were  women  (apparently 
there  was  no  relationship  in  this  group  to  use  of  snuff). 

4)  The  ratio  of  women  with  cancer  of  the  buccal  mucosa  to  men  with 
cancer  of  the  same  area  is  1:1. 


PAGE  2. 
NCI- 121(C) 
SERIAL  NO.  PROJECT  REPORT  FORM  (Cont'd) 


(D)  Significance  to  Cancer  Reseatch 

This  investigation,  as  far  as  It  proceeded,  hints  at  a  specific  r^latio 
ship  between  use  of  snuff  and/or  avltaminosis  and  the  occurrence  of  cancer 
.of  the  upper  gastrointestinal  tract. 

(E)  Proposed  Course  of  the  Project 

.  Apprpxiftiately  the  end  of  November  1-155 » -Assistant  Surgeon  (R)  ,  Wtlliam  i 
Vogler  was  transfarred  to  Emory  University  Medical  Schp.pl  and  assigned  to 
continue  this  project.  The  records  and  previous  biometri.c  ahalysifi  of  data 
gathered  have  been  turned  over  to  Dr.  Vogler.  He  is  preparing  hifif  protocal  I 
for  the  continuation  of  this  study. 


(F)  Patient  Material  .   ,.\  .  ...    /  , 

The  records  of  selected  hospitals  in  Atlanta',  Georgia  are  searched  for 
cases  of  cancer  of  the  oropharyngeal  area,.'  Many  of  these  patients  are 
interviewed, 
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PROJECT  TITLE 


'  D'r  •  John  Vander ,  Dr .  Mir  lam  Manii  jng ; 


PRINCIPAL  INVESTIGATOR(S) 


^     Popa  A,  Lawrence,  Henry  Greenville 


OTHER  INVESTIGATORS 

PROJECT  DESCRIPTION 

(A)  .Objectives  .        ;  ,,  ;.;.....,,,  r-.,:,-;  „ -^-.-^'/v'  '   ■  •. 

1)  To  establish  whether  industrial  exposure  to  possible  carcinogenic 
^j^,    agents  can  be  corr^l^ted  with  th<?  occui^rence  o£  leukemia  or  lymphoma 
'in  adults.  ■;•■:■■.  .-■:■■    •'■■■.  .  .•■ 

,2)  To  d<2termine  whether  the  ,occurrei;^qe  of  Isukemta  or  lymphoma  in 
adults  is  a  function  of  the  amount  and  duration  of  exposure  to  possible 
carcinogenic  agents.  .  .;..  i  •>   .  ■ 

3)  To  try  to  discover  other  environmental  or  familial  factors  which 
may  lead  to  the  development  of  leukimia  or  lymphoma  in  adults, 

(B)  Method  Employed 

1)  D^veiopmi^nt  of  a  question  she>?,t  to  coyer. the  information  desired 
'  as  to  type  and  length  of  exposure.  Question  sheet  also  to, contain 

pertinent  points  in  patient  medical  history. 

2)  Personal  interview  with  each  patient  to  get  desired  information. 

3)  Where  practical,  visit  to  place  or  places  of  employment  to  evaluate 
what  industrial  exposure  has  occurred  and  to  obtain  guidance  in  this 
evaluation  from  employees  and  personnel  of  industry  when  practicable. 

(C)  Major  Findings 

This  project  was  started  late  in  1955.  There  are  no  major  findings 
at  present. 
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(D)  Significanca  to  Cancer.  Rasearch 

1)  This  will  add  to  the  information  on  l-iukamoganic  agents  in 
industry. 

2)  It  will  correlate  duration  and  amount  of  exposure  with  clinical 
history  of  patient. 

3)  It  is  expected  to  help  orient  employers  and  employees  to  potential 
existence  of  industrial  health  hazards, 

4)  It  may  id^^ntify  materials  not;  previously  suspected  as  carcinoganic; 

5)  It  may  throw  light  on  the  etiology  of  leukemia  in  adults. 

6)  Control  group  for  other  cancer  in  adults. 

(E)  Proposed  Course  of  Project 

1)  To  take  individual  histories  on. all  .^dults  with  leukemia  in  any 
form  in  a  selected  group  of  hospitals.. 

2)  To  analyze  data  as  it  accumulates  to  determine  what  changes  should 
be  made  to  make  the  study  more  effective.   .; 

3)  to  correlate  data  with  similar  data  on  other  malignancies  in  adulti 

4)  To  obtain  histories  and  determine  occurrence  rates  for  leukemia 
and  other  cancer  in  relatibh  to  degree  of  industrialization  6f  selectee 
geographic  areas, 

(F)  Patient  Material 

Cases  of  leukemia  or  lymphoma  which  come  to  the  attention  of  the  State 
Industrial  Commission,  the  State  Health  Service,  and  cooperating  plant  and 
private  physicians. 
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BUDGET  ACTIVITY; 


RESEARCH  /_/ 

REVIEW  &  APPROVAL  l~l 


ADMINISTRATION      l_l 
TECHNICAL  ASSISTANCE  /x7 


COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANIZATIONS,  PRO- 
VIDING FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  MOJECT  IN  EITHER  1956  or  1957 


None . 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE  ELSEWHERE 
IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PERSONNEL,  FACILITIES  OR 
FUNDS),  IDENTIFY  SUCH  RESEARCH: 

Nona. 
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Cancer  24   Field  Invasti^a'tlons  &  Dtitnonstrations.  Branch;... 

INSTITUTE  LABORATORY  OR  BRANCH  .'  ■: 

FJQld  Studies  Sactlons  -   A.   Salt  Lake  City y  Utah   '    '     5.  .:NCI-.X-23(C) 

SECTION  Oli  gERViCE'  '■    ■  ■'    .    «/.  LOCATION  ( IF  ^  OTHER  .TJHAN  BETHESDA)    SERIAL  NO. 

Study  o£  Occupational  Backgrounds  of  Hospitalized. Casas  pf  Lung  and  Bowel  Cancel 
PROJECT  TITLE,  Leukamias,  and  Primary  Malignant  'tumors  'of  Bone,  ItiMal^ipvar 

■"•''■■■    ■*■'■•■■'••  the  Age' -oiE' 25.V    '      •,,-.,.   ■,,...,;. 

J.  W,   Egan.  M.Do {'',''■'"■''■'     ■■     P--->  ■  ■ 

PRINCIPAL  lNVES'TIGATOR<S)  '.     ...,    ,    .       '■  *      /^"^  \        ..  ,;    ....... 


S.   C.    Ingraham,   II,  M.D, >  B.   E.   Carroll 


OTHER  INVESTIGATORS 

PROJECT  DESCRIPTION  <-    ■    ; 

(A)  Objective 

1)  To  determine  what  occupational  backgrounds  are  found  in  cases  of  the 
above-mentioned  malignancies  in  order  to  focus  attention  on  any  occupa- 
tions which  by  reason  of  frequent  listing  might  be  suspected  of  predis- 
posing to  the  specific  malignancy, 

2)  To  gather  data  on  possible  environmentftLfi^arcinogens. 

(B)  Methods  Employed 

1)  Major  hospitals  in  Utah  and  Western  Colorado  are  cooperating  in  this 
project  by  having  members  of  the  house  staff  obtain  detailed  occupational 
and  environmental  exposure  histories  on  specially  prepared  forms  on  all 
cases  of  lung  and  bowel  cancer,  leukemias,  and  malignant  tumors  of  bone. 

2)  Data  on  all  the  cases  will  be  examined,  collated  and  otherwise 
analyzed  biostatistically  in  search  of  factors  common  to  the  personal 
and  working  histories  of  the  patients. 

(C)  Major  Findings. 

The  first  histories  were  obtained  In  January  1955,  and  too  few  cases 
have  been  submitted  to  date  (through  November  1955)  to  make  analysis 
practicable.  Histories  have  been  submitted  on  24  cases  of  lung  cancer, 
10  cases  of  large  bowel  cancer,  15  cases  of  leukemia,  and  no  cases  of 
malignant  bone  tumors. 
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(D)  Significance  to  Cancar  Rssearch 

■   .  '■  _ ..,.',;•'         '   •■ .  ■■•  i 

It  is  hopad  that  this  study  iiiay  make  avtilabli  information  on  environ- 
mental factors  in  the  causation  of  canc^^r. 

(E)  Proposed  Course  bif  the  Projict 'rM. .?  .  '.   ■'■      "' 

1)  Continued  accrual  of  cases  until  statistically  meaningful  numbers 
have  been  collected^ 

2)  Biostatistical  analysis  for  appearjmcs  of 'correlatable  items  of 
information. 

(F)  Patient  Material  :  . .  •  '  '-i.' -"^-  i^  .•'  -• 

All  cases  of  lung  and  bowel  cancer,  laukemias,  and  malignant  bone 
tumors  in  males  seen  in  the  major  hospitals  in  Utah  and  Western  Colorado, 
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0.  NCI-I23(C) 
SERIAL  NO. 


BUDGET  ACTIVITY; 


RESEARCH  /_/ 

REVIEW  &  APPROVAL  l1 


ADMINISTRATION        l__l 
TECHNICAL  ASSISTANCE  /x7 


COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANIZATIONS,  PRO- 
VIDING FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT  IN  EITHER  1956  or  1957; 


Hospitals  in  Utah  and  Western  Colorado. 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE  ELSEWHERE 
IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PERSONNEL,  FACILITIES  OR 
FUNDS),  IDENTIFY  SUCH  RESEARCH: 


Non^. 


ENTRIES  FOR  ITEMS  14,  15  &  16. 


FAGS  1 


i&oiECf  REPORT  FORM" 


Cancgr _^ 2.  Fi^ld  Investigations  &  Demonstrations  Branch 


INSTITUTE  LABOMTORY  OR  BRANCH  &  Division  bf  Special: 

Haalth  Services 
I  Occupational  Health  Progtaiii- 

Field  Studias  S.2Ctions  &  /"  4.  Salt  Lake  City,  Utah     5,  NCI-124(C) 

SECTION  OR  SERVICE '  LOCATION  (IF  OTHER  THAN  BITHESDA)'  SERIAL  NO. 

i  '•  ,^  .:/,;■■,,.,.  ■ 

■■.■■■■•,•.■  'k 

I  Cancer  Occurrence  in  Uranium  Minars  of  thJ  CQlor'ado'  Plateau        • -■■ 

PROJECT  TITLE  "'    ]     "  '' 

James  W.  Egan  ■  ' ^   ''■■■'    

PRINCIPAL  INVESTIGATORCS) 


P.  A»  Lawrence,  Marian  Erjavec 


OTHER  INVESTIGATORS  "         " 

IrOJECT  DESCRIPTION       '   ''         ...  t 

(A)  Objectives 

1)  To  determine.'the  present  state  cif' health  of  as  large  a  group  ^s 
possible  of  underground  uranium  miners.   (Approximately  1,100 
miners  comprise  this  base^-group  examined  in  the  Summer  of  1954).   ' 

2)  To  ruaintain  contact  with  this  basic  group  of  men  for  an  iii'd«finite 
number  of  years  in  th$  future  (possibly  13  or  more  years)  in  order 

to  determine  if  there  is  an  uriijue  incidence  of  lung  or  bone  cancer, 
leukemia  or  any  other  significant  pathology  among  them.  '   ■      .=. 

(B),,  Methods.  Employed 

I)  Obtaining  of  detailed  identifying  data  on  the  mihers'  to  facilitate 
,  ^..  contact  with' them'  for  many  years.  This  is  obtained  together  with 
,     lifetime  occiit>atiorial  and' medical  histories  at  the  tiraS  that  general 
physical  examinations  are  perforttied.   Included  in  the  examinations 
are  chest  x-rays,  and  routine  blood  and  urine  examinations. 

.2)  The  men  ara  contacted  at  least  on  an  annual  basis.  This  contact 
;  is  either^ 'at  the  tine  of  foridw--up  examinations  or  during  an  annual 
census  of  the  industry. 

3):  Every  effort  is  made  to  locate  those  who'dre'  found  missing  on  the 
,.  annual  check,.  Devices  outlined  for  locating  those  missing  ai?eas- 
follows:. 

a)  Letters  to  last  knoWn  address.     '        -        ■ 

b)  Letters  to  last  ^mployert 
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(B)'.Method«,.Emp-loyad  (Coi\t/,"d)/-.v.:^ ';.•.■;:  {,'•;., 

c)     Letters  to  relatlveis  <)ritrj^2p«l§k.i.v./ ,.:,■■.;« 
•  •. .'    ..:..  •  :',.a)     Chaise-  :of-.d5At4ircartilicatai«iVhb8f»jitals  ahd  pKysician^;;.  "' 


< 


a)  Check  on  changa  of  address  as  listed  with  the  State  motor 


f)  Check  with  local  postmasters  and  church  groups 

s)  Check  with  welfare  agencies.  .^.  .,. 

h)  Check  with  Veterans  Administration  or  BOASl  as  necessary"   "  " 

4)  Newspapers  from  the  Colorado  Plateau  are  scr.eened  t,hroug.l>out  the 

year  for  information  concerning  any  ur'alhiuiii  oiirers  '  .  ,  r    .:.;•' 


■i--(- 


5)  The  assistance  of  the  Indian  Health  Service  of  the  Public  Health 
Service  has  been  secured  in  maintaining  contact  with  .the.  Indian,  min<$rs. 

(C)  Major  Findings 

1).  In,  theSuRBiier  of  1?54>  Ij  ,370  raen  wer>i  examined,  .Of   these,  1,124 
were  Undiir ground  .miners  on  whom  adegjaate  paqeliii^  data  were  obtained. 
The -reci^inder.  were  mainly  op,en  pit  or  satface  worl&ers.  .  .   -   '  '- 

^^"^2).'  The-'-abnornal  .ms?dic,al  findinashavi^j.b^isn, totaled..  It  is  not  possible! 
to  state  at, this  time  that  there  have  been  any  findings,  which  cpulc 
■  be  -r elated  to  radi&tion  exposure,  .Th«?  data;,  however.,  m»;ist  be  coded  and' 
when  that  has,  been  accomplisbed  a  moreid^tailijid. analysis  of  the  data 
may  reveal  some  findings. 

3)  Between  the  summer  of  1954  and  1955,  eight  deaths  are  known  to  have 
•<• 'ocbur tad-  in.  thfi' group  exaiiined.  FiV'i  deaths,  were  trau)5:»at:ic.,.  one.  was 

dine-  to"  coronary  thrombosis ,  one  was  du^e  t-o  primary  .carcinoii:!^  of.  the 
^breast  (which  'existe.d  prior  to  tl^e  ti-me.  tjhe  man.  begai^  uranium  mi^ning) , 
-ahdf  one' miner  .-was- buriiad  .to,  de.ath* :'■.';.  •-  ,.•:■  ■■  ,  t  ;  ■  ,■  '  .• 

4)  In  the  Sumner  of  1555,  a  census  of  the  entire  uranium  mining  industit! 
■  •vra'^  m^da -feind  a  grand  ;total/ of;  2,202  men  were., c.untact.ed  who  probably 

'  r>epteSeintj9iS%-  or  more  of  :the  .niiiiiers  iir  the;  area..  This,, figure  includes 
names  of  miners  from  Wyoming  and  around  Idaho  Springs,  Colorado,  which 
were  submitted  in  November,  1955.  Of  the  1,376  men  examined'  in  1554, 
•" ''  fr6B  Were-  loo-a-tad  in- this  census.  On  November  i,  1955,  letters  §nd 
qaestionnairas  wer^.sent  out  tq.  the  miner,s  who.had  been^xarai'ned  in 
1954  but  who  wero  not  located  by  the  census.  This  device. as  of  Novem- 
ber 30,  1955,  resulted  in  the  location  of  327  additional  ih^ii,'  Thus, 
of  this  date,  995  of  the  1,370  men  havei  beep^  loqated.  .   ,.. 
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(D)  Significance  to  Cancer  Rasaarch  .  '  :> : 

During  the  latter  part  of  the  last  century  and  early  part  of  this 
century,  death  rates  from  lung  cancer  in  uranium  miners  in  Europe 
were  in  the  range  of  50-757.i  There  is  reason  to  believe,  because  of  . 
high  concentrations  of  radioactive  gas  .  and  dust  in  mines  in  this 
country,  that  a  similar  h^gard  could  exist.   It  is  believed  desirable 
to  evaluate  the  possible  existence  of  similar  risks  for  uranium 
miners  in  America.  ,, 

(E)  Proposed  Course  of  Project 

At  least  annual  contact  with  th'^  uranium  miners  previously:  examined 
will  be  maintained  as  outlined  above.  Morbidity  ai\d  mortality  statistics 
will  be  maintained.  The  optimum  interval  for  repeat  physical  examinations 
has  not  yet  been  determined;  ,faut  might  be  every  2  -  3  years. 

(F)  Patient  Material 

Efforts  are  made  to  include  all  uranium  miners  in  the  Colorado  Plateau 
in  this  study. 
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COOPERATING  UNITS  .OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANIZATIONS,  PRO- 
VIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PRbJECT  IN  EITH^  1956  or  1;*5 

Occupaticinal' Ha'alth  I*rogram  of  thd  Division  of' Spacial,:  Health  Servicers , 
Bureau  of  Stata  Sarvices,  Public  Health  Sarvica;  Division  of  Biology  and 
Medicine,  Atomic"  Energy  Commission^  ,   ,    , 


I 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE  ELSEWHERE 
IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PERSONNEL,  FACILITIES  OR 
FUNDS),  IDENTIFY  SUCH  RESEARCH: 


Nona. 


:^0  ENTRIES  FOR  ITEMS  14,  15  &  16. 


PAGE  1 
PROJECT  REPORT  FORM       •  - 

Cahcar 2 ,  Fiald  Invvastigations  &  Demonstrations  Branch , 

INSTITUTE  ~     LABORATORY  OR  BRANCH  Office  of  Biottetry 

Field  Studias  Sections     4,  '  5«Ndl-125 


SECTION  OR  SERVICE  LOCATION (If'  OTHER  THAN -BETHESDA)      SERIAL  NO. 

The  Incidence  of  Respiratory  Cancer  and  Other  Major  Diseases  Among  World  War  I 

Veterans  in  Relation  to  Theit  Smoking  Habits.' -     ■  :■  "  ■   ^  ^ 

PROJECT  TITLE 


H.   F.   DornyW.    g.   Baum    . 
PRINCIPAL  INVESTIGATORCS) 


Raymond  F.   Kaiser ■    ■     ,  ■ '  ■     -     - '    -    -  ■ 

OTHER  INVESTIGATORS 

PROJECT  DESCRIPTION 

(A)  Objective 

To  determine  by  direct  observation  of  a  defined  cohort  the  mortality 
from  respiratory  cancer  and  other  major  diseases  among  male  smokers  and 
i  non-smokers  in  the  age  group  of  50  and  above. 

(B)  Methods  Employed 

'    Detailed  smoking  questionnaires  were  distributed  by  the  Veterans 
Administration  to  approximately  300,000  World  War  I  veterans  who  held 
active  insurance  policies,  The  study  has  now  been  in  progress  for  two 
years,  Detailed  data  from  the  smoking  habits  have  been  coded  at  the 
National  Institutes  of  Health,  and  is  being  correlated  with  causes  of 
death  as  listed  on  death  certificate,   In  addition,  at  this  time  considerable 
effort  is  being  expanded  on  writing  to  physicians,  hospitals j  ahd  others 
concerned  to  obtain  more  precise  information  to  supplement  the  mortality 
data  from  the  death  certificate.  This  data  is  then  coded  on  the  history 
card  for  ultimate  analysis  with  the  smoking  htetory. 

(C)  Major  Findings  '  '         ' 

It  is  estimated  that  at  present,  over  200  lung  cancer  deaths  have 
occurred,  in  over  6,000  from  all  causes.  Over  200,000  of  the  question- 
naires were  returned,  and  this  group  forms  the  basis  for  the  present 
Study^ 
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(b)  Significance  to  Cancer  Research  ; 

Tha  majority  of  data  on  smoking  and  its  relation  to  respiratory  cancer 
has  baen  obtained  from  retrospective  study,  which  show  a  wida  range  of 
magnitude 'for,  riqk  iiiivcjlv.ed.   If.tttera  iB  airisk,  it  is  important  to  define 
rather  precisely  the  degree  of  risk  involved.  Further,  two  other  forward-^ 
Iqoking  ^tjudies  .on  population  groups  are  currently  being  condticted,  ahd' 
the   present  study  will  supplement  data  to' h>^-^btain;ad -froni  the-sa  stiidfije,?. 

(E)  Proposed  Course  of  Project, 

The  project  will  continue  in  its  present  form  until  coding  is  coppleta*!. 
No  preliminary  reports  will  be  made  since  it  is  felt  that  no  usaful  and' 
would  be  served  by  such  findings.   It  is  planned  to  withhold  the  analysis 
until  significant  results  may  be  obtained,  which  time  is  estimated  to  be 
approximately  one  year  from  now.  .,  '. 
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i  The  Occurrence  of  Cancer  and  Other  Major  Diseases  Among  Personnel  Employed  in 

The  Manufacture  of  Cigarettes. '  .  

PROJECT  TITLE 

H.  Porn  and  W.  S.  ,Baum  .  :,   ,.       ;  -  Vi    >   ■,  , 

PRINCIPAL  INVESTIGATOR(S)    '    - :  ' /■_         ,      '     ..       .    .':'.'    ""  ~ 


OTHER  INVESTIGATORS 

PROJECT  DESCRIPTION 

(A)  Objective 

The  objective  of  this  study  was  to  determine  the  frequency  of  occurrence 
of  cancer  of  the  respiratory  tract  and  of  other  major  sites,  and  the  frequency 
of  occurrence  of  other  major  diseases  among  personnel  engaged  in  the  manu- 
facture of  cigarettes, 

(B)  Methods  Employed 

Through  the  cooperation  of  the  American  Tobacco  Company  a  study  was  made 
of  personnel  and  insurance  records  on  eraployecs  ovar  tha  period  1946  to  1952. 
Each  employee  who  had  served  for  a  period  longer  than  one  year  was  covered 
by  insurance  with  death  benefits, 

(C)  Patient  Material 

Population  at  risk  consisted  of  12,000  cigarette  workers  under  employ, 
lor  a  period  of  6  1/4  years.  The  numbar  of  person  years  of  experience 
numbered  70,532, 

(D)  Major  Findings 

The  study  has  been  completed,  and  has  been  published  in  the  J.  of  Indust. 
Med.  &  Surg,  for  June  1955.  Results  show  that  the  expected  number  of  deaths 
from  respiratory  cancer  to  be  essentially  the  same  as  the  observed  numbers, 
The  expected  number  of  deaths  from  cancer  of  all  forms  is  36  percent  greater 
than  the  observed,  while  the  expected  number  of  deaths  from  all  diseases 
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(D)     Major  Finding8(Cont'd)  ,.,...,. 

combined  Is  48  perciahV  greater-   than  the  pl?$ei:'y.ed.   '  the^e  data  show  that  thfi_ 
inortaHty' irate'  ariibng  the'3^  arnpldyees  icomparckf^vdrably  with  that  of   the 
general  population. of  Virginia  and  North  Carolina.      In  addition,   cardio- 
vascular. , 'diseases  are  reported  less   frequer^tly  as  a,  caupe  of  death  for  these.. 
employees  than -for  the  getti^rQtpbjju  ration', ,^^^^^  Npj'th  Car'cilina  and  Virgirtia; 
This  Company  provides '£tft'exidfelleht  tfiedical'  ii^^i^'e  program  for  its  personnel, 
and 
in 


i 

in  addition,   this  study  suggests  methods  which  should  be  further  pursued 
othet  ■enVi'rbntnehta!];  fieldsi' '■ '  ■ '■■    ■■■'"■'   '■*■-''   ■■■■•■■■■  ■■■'■■  '■'^'■y  ■  *■-■■■■■■    •/■••■ 


(E)  Significance  of  this  Project 

Literature  in  the  past  suggested  a  grcatiir  risk  for  respiratory  cancer 
among  personnel  .engaged-  in  the -handling  -of  tobacco.   This,  study  . did.  ntst  suppott 
that  point  of  view.   It  might  further  be  reasoned  that  nicot'ihe  dnd  other  '  ' 
tobacco  alkaloid  effects  were  particularly  marked  in  this  group  concerned 
with  the  handling  and  manufacturing  of  tobacco  products, 

(F)  Proposed  Course  ^•■>>----. 
None,  project  has  been  corapleted. 
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IF  THIS  PROJECT  RESEMBLES,  COMiLEMENTS,  OR  PARALLELS  RESEARCH  DONE  ELSEWHERE 
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None. 
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"Mortality  ariorig  WorkerS'in  Ctgatiltte  Factories" 
Industrial  tiedicine  &  Surgery  24:  239-241.  June  1955 


16. 


(■v)  V.;.. 

■  i'-; 

,*';./  ■.  ■! 
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AWARDS 

TO 
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RELATING  TO  THIS  PROJECT  DURING  CALENDAR  YP 

None. 

(incer 


ISTITUTE 


PAGE   1 


PROJECT  REPORT  FORM 

2 .    'Field  tnyestigatt'btfsiK  Demonstrations  Branch. 
tABORAtORY  OiR  'BRANCH  ■ 


M.eld  Studies  Sections 
tsCTION  OR  SERVICE 


LOCATION  (IF  OTHER  THAN  BETHESDA) 


6:  NCX-127' 
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irsquency  of  Occujrrence  of  Lung  Cancer  Among" Selected  Occupational  Groups  of 
iLvtl  Service  P^rsonnel!,^  ...  '''■-')■'    '  .        '■ 


104ECT  TITLE. 


-H -■'!,;■  I' 


E.  tiarrbti 


Because  of  lack'  of  statistical-cleTical  tim6'    this' 


AINCIPAL  INVESTIGATOR  (S)     project  is  being  held  iiv^abeyance  for  comple'tl-on  at 

a  latar  date.      It   is  considered  well  worth  pursuing 
,,i  further.     Also,   however,    it  probably  will  no't  'Suffer 

..B.  ,Hon,.S.   Cv.    Ingraham         by   jnactiyatipn  for  a  time  as  would  other  prelects 


IHER  XNyBST.iGA,TCatS 


RpJECT .  pEiSCHii?itOtf  ;'■ 
A)     Object iya 


_, ^     =--_--:-        - Pr0j< 

;i^ "f   f U— ,.       II  li^       1    ;  ...  I  ■!       I  I  ..I. .  —  .1  ..      I.I    ;■■■    I      —  I        .■II.  I. .  r  I        rf. 

,     that  have  act'iva  cooperation  and  interest  of  t^^rsons 
but.sjLde  the'Piib.ilc  H6al'th,Sdrvl'c'6. 


O'ix 


I  '..<., Jo  (deter|ni,ne,  the  f're.q'uericy  of  occurrence^  'of  rBspiratcxiry'  cahcer  anibng 
eiec.ted,  g.r,oypjS.  o[f  civiT'serviGe  personnels     'Wltfil'  thi^'dia;tadn  hand,    leads  ^ 
or  further  inveSiti'jgatio)!  of  tlie'  bpcurrenta  of  'dhvir  would    ■ 

iS    £ollOWed-Up.  """   ''""''■      ••'    '^'■'^''  -■■,^.. ■<■■..     ;.■.■<..     .>.;;.    ',■  ;    •■    ^,:   ;  .   ■;     .,        -,,.,    ..,.    ,    ., 

B),  Methods  Employed 

I    The  Civil  Service  Commission,  because  of  retirement  benefits,  maintains 
omplete  files  of  medical  diagnoses  on  personnel  employed  by  this  Commission. 
[ill  cases  of  respiratory  cancer  listed,  who  had  expired  from  this  disease, 
l/ere  studied  to  obtain  information  on  identifying  number,  address,  sex,  age, 
ilate  of  death,  diagnosis,  confirmation  of  diagnosis,  place  of  death,  length 
»f  servici,  and  a  complete  occupational  history.  This  information  had  already 
leen  tabulated  for  insurance  purposes,  and  by  bringing  it  together,  valuable 
.eads  for  environmental  cancer  studies  might  be  obtained,  Consequently, 
abstracts  were  made  on  231  records  of  patients  who  had  expired  from  respiratory 
:ancer,  and  abstracts  were  made  on  55  disability  cases  who  had  been  treated 
"or  cancer  of  the  respiratory  tract.  The  majority  of  these  deaths  had  occurred 
'Ithin  the  past  three  to  four  years, 

[C)  Major  Findings, 

Preliminary  results  indicate  that  on  the  majority  of  the  cases  there  is  a 
ligh  percentage  of  microscopic  confirmation  of  the  diagnosis.  Also,  while  a 
portion  of  the  cases  dates  back  for  a  period  of  40  years,  in  many  the  occupa- 
tional history  commenced  around  1940,  Because  of  this  it  was  felt  that  after 
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SERIAL  NO. 

analysis ;!  .ipor.£  occupational  history  should  be  ob;^lned  If  possi^ble  with  .t;hd 
codper;:iktl^n!.of  the  ptvlt.;;'SKir.v|;c;^VCojra|i.8,Bl,tifB:i;../f;^^^^^^    ■"'  -'^''■'■'•r:y-i\t\'-:  ■■ :.,. 

(D)    jSlgni,£ic,anq3,,tq.,qain(^^,Rei^e^j;ch^,^^.^,^    uK-nHT>  <K>i.i^   w>  n-j:,---^,.-.-..-  ■■'■     ■    r- ■■■•■ 

Ihclde'nce'YatesTjn  the'  occurrence  of  respiratory'caricer'am^   ^eiected  ■*• 

occupational  groups  are  virtually  nonexlstant.  This  study,  If  the  mechanism 
for  the  obtaining  of  incidence  rates  could  be  set  up  In  a  department  where  the^ 
Infpjfmatipn-ls,  coHf  c  ted, fpr,  other  jre^gQ^s^.woj^j^d.^p^ovlde  an  excellent,  source  ; 
of  ,xl|[i;foitnjidi'iL'bn  td"  iiirt,\ii^Vr•P^^^■'at^|^^s'.^^^    If  ^&i  ^P^^**fH^v,:^^'''!H./''^^^^^'^*'^-^®^--? 
Qnyij:oimen^al.,can9er.i'/ ";',^.;',,^.,", ./^'•'  j-[  "  ,^,|J,  ^' 1^!  ' ! .      ■''''    "'""'-''-■'■■ •  ■ '^ 

(E) ;  .Propo6ed.iCquir$^...o^..'j;he.,,]^ro}ect',  .'  '',.'„;*..'•  , '.    ...  j  „  ,  ^     , 

it  is  planned  .to^omiJi^Jf^,  ti^e^ap^iysi^^' and.' phth  data  obtained  to' "date  V 
the  frequency  of  occurrence  of  respiratory  cancer"  atnong  the  occupational  group' 
listed.  Following  this,  further  conferences  will  be  held  with,,fi|)if .plv.tl  Seryi 
Commission  in  regard  to  the  following  two  points*  1,  The  obtalfting  of  additi  - 
al  occupational  history  on  those  patients  who  have  e3(plred»  2>  The  tnaintaini 
of  a  current  file,  so  that  this  information  may  be  collected  from  y6ar  tbyeaif: 


It  is  .lipp9rtaj9t;.Jto.'..rtimeii^er.ih^     thes^J.repords/pp  l^dividu^      i'den'tlfle' 
the  raco.rdj^  a;f,e|.idenf:.lf^i,ed!by j^iumW?^^^^^^  the 

study  Is  a  confidential  one  in  which  ho  Inf'bitiatlbh  about' any' designated  pfer.sOi 
would  be  available  to  any  person  outside  of  the;  study  group^ 


,  >vi;,  u(rv  ,■:<;..!(,•  -^  0  ;  >j  :.«*  bj-s.;  .;.! 


?'v.:  J  :ji^..  ,■,■•:,  ^.-ij!  ^:a,v'-. ;.. 
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IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PERSONNEL,  FACILITIES  OR 
FUNDS),  IDENTIFY  SUCH  RESEARCH: 

This  project  resembles  the  study  in  Providence  on  data  obtained  frotn  the  State 
Unemployment  Commission  by  Dr,  John  Vander.  This  study,  however,  is  entirely 
retrospective,  while  Dr,  Vander's  study  is  forward-looking,  since  complete 
occupational  histories  will  be  taken  from  patients  who  have  developed  lung 
cancer.  The  two  studies,  however,  might  complement  each  other  in  obtaining 
leads  for  further  investigation  of  potential  environmental  causes  of  cancer. 
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dancer  among  Railroad  Workers  in  Certain  Occupations, 
PROJECT  TITLE   '  '  '  :  '  '  "  '...   '         ":,.", 


p.  La^'Hrence;  B.  Carroll 

PRINCIPAL  IKVESTiGATORCsT 


iDr .  S.  Ingraham;   F.   Yoxihg 


OTHER  iNVESTIGATOSS. 


PR0JEX3T  ^DESCRiPTlON,  ■   ■  .:  ■..;.',.■     ':     I  :'--.-^  ■■■■:■..■:  ^  .'I   J- ■ 

ik)     Objectives  '    ,   •",        '.  ,  ' '"  ,  ....'_-, 

l)  To  study  age  and  oecupabionril. patterns  of  cancer' mortality  among  a 
particular  segment  of  railroad  employees. 

I    2)  To  test  the  feasibility  of  obtaining  the  necessary  data  from  the 

files  of  two  brotherhoods  with  a  view  to  securing  more  detailed  informa- 
tion concerning  cancer  deaths.   '  .  .'  • 

3)  To  obtain  and  analyze  detailed  information, on  such  itetns  as  method  , 
I  of  diagnosis,  histologic  type;  etc. 'for  each  case  of  death- due'  to  cancer 
'  among  the  membership . 

(B)  Methods  Employed 

l)  Data  have  been  obtained  from  the  Insurance  Department  records  of  the 
Brotherhood  of  Railway  Trainmen  and  the  Brotherhood  of  Locomotive  Firemen 
and  Enginemen  covering  age,  length  of  membership;  and  local  lodge  affilia- 
tion of  all  members  carrying  life  insurance ;  and  corresponding  data  for 
all  insured  members  dying  from  1950  through  1953-  These  cases  are  being 
looked  up  in  death  certificate  files  of  NOVS  to  determine  causes  of  death 
for  analysis  accoi-ding  to  the  variables  indicated.  Since  this  procedure 
has  proved  to  be  feasible >  proposals  have  been  made  to  the  Brotherhoods 
and  agreed  upon  for  additional  reporting  and  record  provisions  on  the 
part  of  the  brotherhoods.  Under  this  agreement,  beginning  with  the  deaths 
occurring  in  January  1956,  data  on  deaths  will  be  furnished  to  us  by  the 
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Brotherhoods  and  for  each  cancer  death  a  letter  and  return  report  foi 
_  will, be  sent  by  the  BrotherhoQd  to, -the.  attending  physician  requestinf 
V  detailed  infortnation  concerning  the  method  bfdiagnqa9;i.3:^,Jhistologi4 
,  .,.  ,e1tc.   -  ■ -;..  :-<v  .  ;.  ..^  :-VV-::t'' V.x'V  ••>;/■i':":^.■  ■■■>  '        ^  ■     •;''-^'  "■:'■/'■'• 

(C )  Findings 

l)  None  as  yet.  Cards  have- beeii  pwifrbed  ••froto;tKe'/|'(|at^^ 
,.,.  into  the- proper  order.  Several 'fflChths'" work  have  been  done'  in  lobltir 
up  causes  of  death  in  NOVS  files.  This  phase  of  the  work  has  proved 
to  be  very  time  consuming;  and  a  fev/  more  months  v?ill  be  required  to  > 
complete  the  task. 

(d)  ..Significance  to  Cancer  Research  "■*' •;_.^.;-'.'\',^  :  ■   ■ 

l)  While  this  study  iS;,  in  its  first  stage,  similar  to  the  Rt.ilroad 
Retirement  Board  study,,  its  real  significance  lieg'  in, th^Vprbspsc'^^^^^ 
of  obtaining  detailed  data  through  the.  forward-going  siiidy'begiririirtg 
in  January  195^.  This  infox'mation  will  cover,  for  each  cancer  death, 
such  items  as  detailed  primary  site  of  tumor ;  metastasis  if  .any  ,(\7itl: 
Sites),  method  of  diagnosis,,  and  histologic  tyipe  of  tumor ."  Tltie  '■ ' 
analysis  of  these  data  in  connection  with  occupationel  or  regional, 
variations  in  cancer  mortality,  as  revealed  in  this  or  the  Railroad 
Retirement  Board  study,  should  add  considerably  to  our  understanding 
of  such  variations, in  . relation  to, possible ■  occupatioxial''  carb'inogens.'' 

(e)  Proposed  Coujrse  of  Project. 

■    l)     The  next  fev;  months  ,shovTld  .see.  the.  cdrrtpletion' of  the  first  stage >; 
naniely  analysis  of  the  data  obtained  from  •existirig  record's'.  'As  regarJ 
the  forward-going  phase  of  this  study^   just  now  beginning,   a  year  or 
two.  will  be  required,  to-  Obtain  meaningful  results.  tx;cm  this  phfise-' 
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SECTIOR;,CiHj  SEE}yi,C.d  ,  ..-    •:...,,■'.  LOCATIOlNrC'Ii^.  OTHBt  Tms  BETHESPA)'  ,'■■;'*'    .  SEi^IAIi  HO. 
Hpalth  .Survey;  gf,pgr.BO.-nn&l:-.eJflT)lo.ved''3.a  'baths' ■'^^,  1ib^t''St)ro.ngs'f  i^fcansae 

pliaijiqi.  TITLE;  i . :.■  ;.,■,  v;.  .-v.:.  i.>' ■■-.;■/■  ..i  ■-.'  ,■  •  ■  '"'^  ■'  .:^'\  :'"■'-'' ^i.'] 

.-r..,-  '■■.'.;    ■;<..,■■  •'  '    i',  =  'i^''  '■:.•'■■      "   ,,  "      •  ^- •  -       ■'    •  •■  •<■ 

P.  A.  Lawrence  Pnd  Vt  Archer ^ ^ . 

,PmiClPA];.,-I¥PSTIGATOR(a),    ;•.;   ...;.. Dr«..  PhniTJ-Mergan'-lef-t  'tKl^-'iirb'^ect   in  July, 

,QTi{:|5...iin^sTiGA;T(Bs  V  .  y':^^:■    y..-.  :.■■.  ■■    -•■:'••  .vu::::'^-    »  ^  ■  ;■■.:   >  -  '^  ■■ ' 
;i||crf^tp|sip^|j'(%^,^^^^^  ■•■■•  '  -■■■■   •'■■'■*..;'.,. 

i(A)     fttjective 

i  .;••:>-;}?  ;■^s^•^r'■^v•/'^■■'■^•■  >-^  ^' •'■'^•••'''■'  >•■■ '■■■'^''  ■-'■'^   ;.  :-;./'a;    ...  ■  -.  '       ■■;:.,,•  •■•^' 

f  To   evaluate  the  cancer  e^rperlence  in  a  selected  occupational,  .groj^p,  with 

flongftirae  exposure  to   increased  atinosph-eri'0'«%)nfc'ent'rations  b'f' r;?,don' and'i'ts 
sy  products.  _  .        . 

'liiyjt Methods.. EinplP  $.'  fbrwardf* 

;i;)g,f;ielji^  ij3;v^?tigation^■;l;:v^:  VV^  >•'■•-   '^  •-,■.:•    .'    ','['' '^''■\.'     '. 

, , .;  .^,..i).  ■•.•v|he--;pQp.]uila:^i,.qn.  frroup.  .-for   the  .vf  ts^ward^lboltihg  study ''lhciudes."._  all '",', 
:oyees  of  18  "ba^h  hiQWses;,  in.Sot  .St)irirtggv''-^^fe'^J^^f^si'  ''^Phes^^  peoplfe' >.re""under  .. - 
rrvislon  of  the  National  Park  Service,      They  recfiive  periodic  and  annual  physic- 
,x:pj^iQa,tiQp,,  ;■., Each;  eiaployeer^has i;been\intervi^Wb;d-\ for  peVtlnfe'iit'  person^. ..and 
:patj,onai..  d^^a..~i.n,GludiEg  .;.r.eprOduqti-v.e  .:hi-s:t®r-'ri.-  .la'cdfcal'- history',  £tnd  Personal'. , 
\i$  ..j(srtip,k;in^  J  je,.tc.  )■«••..■  ,,Ait.tB.mpt;-.,wlli  ,.'be;-mad6.'.tO""'fol'lcw  this  grotrp .' t'o;.  .d'6a.th', '  '  ^ 

2)      The  populB.tion  for  the  combined  retrospective-f orward-roo'^d'n^  dt'iidy 
restricted  to  the  massage  operators  v/ho  have  "been  employed  since  193^.-     All. 
:|e  having  left  employment  are  heing  traced- Jhy-'-s-e'ciEil  -seculrity' nurifcter,' tipsHkl. 
larding  system  and  otherwise,.    All  "but  ,i^  _are  now  accp.untQd  for,;.  .^      :• 

Comparisoa  oi   l^ik  ani  1953   ann-ural  expjainations  of  Hot  Springs  Bath  House 
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1)  Cpncerniog. the  stability  of  "tha  worker'^ppulatioij,  it  is  intergsttr 
to  note  that  of  359  individuals  examined  in  January  of  1955,  293  had  be  i 
examined  during  all  three  of  the  previo^s  project  examinations,  that  is 
1951,  1954  and  1955.,  Of  359  workers,  23  were  examined  for  the  first  ti 
in  fchci  study  duririg.January.,1955.,  38.  were  examined  during  1954  and  195f 
only  and  5  were  examined  in  1953  and  1^955  b«t  not  during  1954. 

2)  Sedimentation  rate  elevations  were  noted  in  123  individuals  in  195'! 
but  in  only.  66  indivf<likials.;in,vl93S.,  .  Sadimentation  t    were,  considerf 
significantly  elevated  if  above  20  millimeters  for  males  or  above  30 
millimeters  for  females,  71%  (47  cases)  of  the  1955  cases  had  been 
reported  elevated  during  the  1954  examination, 

I.  3).  Questionably  sigiiificatit  variati^s  in  the  uSual  polymorphonuclear 
leukocyte  to  lymphocyte  ratio  were  noted  in  approximately  the  same  numl: 
of  individuals  during  both  years.  There  were  67  reversals  of  some  degi. 
.   .  in  the  poly- lymp  ratio,  in  1954  and.  65  reversals,  of  _&ome.,, degree,  during  .U 
1955  examination,  42%  (27  cases)  of  the  1955  cases  are  repeats  f rom  1'?  I, 

4)  Blood  pressure  elevations  above  150/90  were  found  in  43  individuals 
in  1954  and  in  50  individuals  in  1955,  54%  of  the  1955  cia8es(27  cases) 
are  repeats  from  1954* 

5)  27  anemias  of  some  degree  were  noted  during  the  1955  examination. 

(D)  Significance  to  Cancer- R^seai^tH  "  '  ^ "   ■  ''  ■   •    ■■  -^ 

Insofar  as  field  investigations  into  etiology  of  cancer  is  concerned,  i  i; 
projiStt  seems  ideal  in  that  it  is  a  naturally-occuring  fidld  experiment  thai 
was  awaiting  investigation, ,  It  affords  an  opportunity -to  study  the  effects  f 
exposure  of  human  beings  to  increased  and  probably  constant  levels  of  oaturalj 
oecurring  radon  and  its  decay  proxiutts,  Labotatory  experini'entsi  with' animal i 
have  ^hown  that  these  radioactive  substances  are  "carcinogenic, 

Thia  expefimerit  ts  uncomplicated  by  such  fa'ctoirs  as  heavy  industrial  ai; 
pollution-  or  the'  handling  of  a  mul^tiplicity  of  Suspected  carcinogeris  as  ate 
found  in  other  occupational  environments.  Results  bbtained.  will  have  impdrnil 
bearing  on  other  researches  in  the  field  of  low- level  exposure  to  radioacti' 
substances-, 

(E)  trbpdsed 'Coiitse  -'of  this'  Project     *•'   ..:'■••.   '  .  .■■■■"y    <■ 

1)  In  February  1956  all  active  bath  house  personnel  receive  another 
comprehensive  physical  examination  by  a  contract  physician  in-  g  contrai 
hospital*  These  data  will  be  added  to  the  study  records^  . 

2)  All  massage  workers  will  be  contacted  again  in  1956  to  ascertain 
their  health  status. 


v-;;-.;  page  3 

■    '•■'      '  ■■  HlbJiXJ'i;  SE?CH,T  ■  FOHlM,  ■  ( Co  nt  U) 

ST  NO.. 

|(E)--Prop&sed  Gours-e  of-.  this-.P.ro.}ect.(..Con.t,|d« )..._.,...  .        .,      „  .  „.   ,  ...... 

i  p-    Continuing  ef.for.te  will  ^)e  nnde  to  discover  infcm-.tion  about  the 

lpersons''yet  missing  fr6'n-ihe-Btud7-.         .,  ■■       ■ 

)■■•'■'•■     i^)     Ad'diti6h?il  eiiVirohnentai.  dnta  will  -bo- ooilected; 

(l')'.^PatienCMateria.l  :    ...   'V;'      '    '.  :':':' [^   "/■■■'  ■■■■-■■:.. 

Past  and  present  T^crsonnol  e.nployed  in  baths  at  Hot  Springs. 
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11. 


12. 


BUDGET  ACTIVITY: 

RESEAECH         '"  '  t-l     /;..,■.  ADIONISTRaTIOH  :,..:.  £7- .■"-?«■  .| 

SEVIEW;  &  .APPRCm     ■:    IJ  ■    'lECMjpAL  ASSI-ST-AKQE  /x/ 

CCOPSRATIIG  UlTITS  OE  THE  PUBLIC  HEALTH  SEB;VICB,    CH  CTHEE.  ORGANIZATIONS,- PiFC- ' 
VIDING  EUNDS,   EACILITIES,    OR  P]iSSOJINEL  FOE  THIS  PROJECT   IN  EITHER  1956  or  IS 

National  P^.rk  Service. 


13. 


IE  THIS  PROJECT  RESEICBLES,  COtlPLEMENTS ,  OP.  P^^ALLI!IiS  RESEARCH  DONE  ELSEWHERE 
TS  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  IlfTERCHANGE  OE  PERSONNEL,  FACILITIES  03 
FUl^]DS)f  IDENTIFY  SUCH  RESEAR-GH: 


None, 
NO  ENTRIES  FOR  ITEMS  11+,  15  &  l6. 
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'\  A»  La'wre'nce        ■  '     ■  ■    • 
i'lMCIPAL  IIW3STIGATCE  (S; 


[5*   C:  Ingraham,   TI 


CHER  I-NVESTIGATORS 


i^ROjEGT'SESGRiPTioN  '    :  ■'    '      ,       ."'/'  ..;'';'.      ;:    ■' ■  ,■•■.■      -^ 

I'Because  of  lack  of  statistical-clerical  -timej  this  project  is  being  hel^  in 
ibeyance  for  completion  at  a' later  date-.  ■  It  is'  considered  well  worth  pursuing 
further.  Also,  however,  it  probably  mil  not  suffer  by  inactivation  for  a  .time 
^s  would  other' pro-jects  that  have' active  "'booperatlon  and  interest  of  persons 
butside  the  Public  Health  S'ervi-c&.'  Ail 'basic  data  for  this,  :3tudy  arp  in  hand 
at  Bethesda.)       ,  ■  ■' '■  '         "  ' '  '  '       ","''/ 

(A.)  Objectives.  "'  '     '••'  '•' 

1)  ■  To  determine  any  significant  differences  in' the  'distribution'  of  cancer 
mortality  rates  between  the  'counties  in  a  single,  selected'  s''tate  arid  -to 
search  for  possible  reasons  for  any  observed  differences, 

(Bi)  Me.thodS' Employed'   ,.    '  ■    ''    '■;  ;  ■       '"  .  .' 

1)'.,  Reviewand  collection  of  vital  statistics  records'  for  cancer  'deaths 
occurring  over  a  12  year  period.  Classification,  grouping,  eriumera'tion 
of  the  data  and  computation  of  various  rates  adjusted  for  such  .factors 
as  age, ! sex,  .race  and  occupation  is  being  done,  •■ 

2)''.  In  the. -counties". showing  significantly  different  (high  or  low)  rates 
for.  speci.fic  cancer  sites,  more  detailed  study  wi.  11- be  planned  of  such 
local  factors,  on  industry,  topogra'ohy,  air ''pollution,  and  characteristics 
and  habits,  of- .the  population.       ''■  ■  ..      '   '  " 
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3)  ■  Leads  developed  by  study  of  local  ^factors  will  be  follovred  further.  - 
by  the  direct  approach  to  suspected  sources  of  Dotential  carcinogens.  • '.' 
Detailed  inquiry  among  small,  selected  population  groups  will  be 
exploited  with  respect  to  cancer  experience  and  environment* 

(C)  Major  Findings  '■ 

1)  One  set  of  data  coverinj^  cancer  deaths  for  all  sites  for  19ii6-19i;7 
indicates,  a  higher  than  expected  occurrence  of  primary  cancer  of  .the 
liver  and  biliary  system. 

2)  Another  set  of  data  covering  all  deaths  from  cancer  of  the  lung 

for  the  period  19i;0-»195l  inclusive,  sho.w,ed.  statistically  significant  ■  ■  . 
differences  in  rates  between  counties. 

I 

3)  A  third  set  of  data  covering  all  lung  cancer  deaths  among  West 

■Virginia  residents  (including  those  who.  die,d,.ovit  of  .state)  ip- 10  years  • 
yielded  8  counties  ivdth  rates  sufficiently  high  to  be  worthy  of  specific 
investigation. 

k)     Occupational  classification  of  death  certificates  for  the  12  year 
,  study  period  reconfirmed  an  impression  that  lung' cancer  seems  to  occur 
with  increased  frequency  in  persons  working  with  metals.  ■ 

5)  Because  of  precedence  in  urgency  of  other  projects^ '  fiirther  work  on 
this  project  is  Vjelng  held  in  abeyance.  However,  all  basic  data  have  . 
been  collected,  tabulated  and  studied  to  soi;ie  extent.         •  ■•  ■ 

(D)  Significance  to  Cancer  Research 

1)  Nickel  is  a  suspected  carcinogen  and  VJest  Virginia- contains  the 

only  major  nickel  refinery  in  the  United  States*  j 

2)  The  county  in  which  the  refinery  is  located  did  show  a  significantly  '™ 
higher  lung  cancer  rate  than  the  rest  of  the  state.  Death  certificate 
data  are  insufficient,  to  even  suggest,  that  the  nickel  plant  may  be 
responsible  for  the  increased  .cancer  deaths; — other  factors  can  be 
exploited  only  on  9-,  local  levels 

3)  More  reliable  information  on  cancer'  incidence  in  general -and'  on 
lung  cancer  in  particular  are  .needed  to  help  detect  the  environmental 
factors  whicir  may  be  related  to  its  cause.  Similar  state-wide  cancer 

.mortality, studies  in  the  United  States  have  been  published  but  they 
have  usually  been  confined  to  shorter  base  periods  (5  years  or  less); 
The  present  10-12  year  study  should  yield  more  stable  statistical 
information. 
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a;)  Proposed  Course  of  Project 

1)  AS  soon  as  personnel  time  allows,  a  report  of  this  statistical 
study  is  to  be  prepared.  Based  on  the  report,  anpropidate  local 
investigations  will  be  planned  in  individual  counties  or  other 
,  subdivisions  to.,.pur3ue  further,  any  possible  environmental,  causes  . 
of  increased  or  decreased  cancer  rates.  It  is  believed'  that  possible 
carcinogenic  factors  can  be  explored  only  on  a. loca,!,  project  basis • 
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P.    Lawranc^;,  E.   Young ,   . , 
PRINCIPAL  .INVESTIGATORCS) 


i*  S.  G.  Ingraham.  II,  M.D. 


OTHER  INVESTIGATORS 

isX^JECT  DBSCRIPTION  '  ',,^.  ;^1^'!;V  ,  ^';  •'  ^,/V.,;.  ■  ".J'.  .^  \    /  !..   .  / 

(A)  Objective  ,.\.^.    ,.   ..'  ^   ^ 

To  discover  geographic  locations  of  any  areas  within  fifteen  (15) 
selected  States  which  might  be  experiencing  unusual  mortality  rates  due 
to  pulmonary  cancer. 

(B)  Methods  Employed 

1)  Special  tabulations  covering  a  ten-year  period  were  obtained  from 
the  National  Office  of  Vital  Statistics.  Analysis  will  be  made  of 
all  cancer  deaths  due  to  oral  and  pulmoiiary  cancer  occurring  among 
residents  of  the  selected  States  by  year,  county,  race,  sex,  and 
age.  The  States  included  are:  Wast  Virginia,  Virginia,  Maryland, 
Pennsylvania,  Ohio,  Kentucky,  and  North  Carolina;  Missouri,  Arkansas, 
and  Louisiana;  Arizona,  Utah,  Colorado,  New  Mexico,  aqd  Montana. 

2)  Computations  to  be  made  include  age-specific  rates  by  State,  county, 
site,  sex,  and  race.  Age-adjusted  rates  will  be  computed  for  inter- 
state and  inter-regional  comparison.  Ratios  of  observed  to  expected 
cases  based  on  State  rates  will  be  used  for  intra-State  comparisons 

by  county.  Standard  tests  for  significance  of  differences  will  be 
applied  in  cooperation  with  the  Biometrics  Section  of  National  Cancer 
Institute. 

(C)  Major  Findings 

No  major  findings  at  this  time.  However,  some  interesting  and 
statistically  significant  geographical  differences  are  developing. 
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(D)  Siisnificance  ttj  CatiCet  RisVelatfch'''   '  *   : 

With  full  realization  of  the  shortcomings  of  cancer  mortality  data 
3*  .'■  VaSiid  vpon  dearth,  certificates,  nevertheless,  it!:  ii  vbdliavkd  that  the  • 
■"  '■■  ''tody  oIe  iriitorfi»'atiori'baihg''d^vdl6i;Jeid- t^^     projcict  i»ili  s^rva 'a  tiumber 
of  useful  purposes  in  the  search  for  etiological  agents  in  the  human 
population.  For  example,  geographical  patterns  may  evolve  to  suggest  new 
'.V  ^'  •.  ■.iea<iis-  lor-detairad  field  invast.£.^Hla'iis''aft'd  .Uxt)er"ltiieh'£^'' designed  to  explal 
marked  differences  In  observ^ad  lung  cancer  rates;  the  dat^'ate  blrdady 
serving  in  tests  of  previously  announced  impressions  and  hypotheses  based 
on  short-term  observations;  they  will  provide  handy  reference  material  as 
•-new  leads  are  developed- in  exparittiental  laboratoiii^s;,;  and  if  iffillyi 'they 
will  be  highly  desirable  as  a  baseline  against  ♦^Ich'tiS' Compete -i^^^ 
information. 

-■(£)■■  -Proposed' Course,  of .  .Pro j.Bct... ,.. "■•■■*-■'"■-;■;' ■.;,;v.''-;j;  ■.'■•. 

This  project  was  slowed  down  by  shortage  of  personnel  during  1955.  I: 
data  necessary  to  the  study  is  in  Field  Studies  Sections  office.  This 
project  should  be  finished  during  1956,  However,'  sigh'ifit/atit'fi^tdlngeraaj 
be  followed  into  later  years,  and  it  may  be  desirable  to  purchase  eimllar  , 
data  for  other  cancer  sites  in  other  States.         ->/;;,•  \.i 
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BUDGET  ACTIVITY: 


RESEARCH  £_/    ADMINISTRATION        /_/ 

REVIEW  &  APPROVAL  [j         TECHNICAL  ASSISTANCE  j(x7 


COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANIZATIONS,  PRO- 
VIDING FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT  IN  EITHER  1956  or 
1957: 

None 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DCMJE  ELSEWHERE 
IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PERSONNEL,  FACILITIES 
OR  FUNDS) ,  IDENTIFY  SUCH  RESEARCH: 


None. 


0  ENTRIES  FOR  ITEMS  14,  15  &  16. 
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Fl(^ld  InyestigatlQng  &  Demonstrations  Bcanch 
LABORATORY  OR  BRANCH 


Field  Studies  Sections   4.   Betbesda,  ^aryland  '      ,  ^_^,  5.NlCI-.132 

3Ectt£)N  OR  SI2RVICE  7    " ;  '[  ' ;  toc-ivrtQiJ'  uf;  oth^r  thar,  BjEpcMspiAj';^ . ,'  IIrial  no. 

!ancer  experience  In  community  population  exposed  to  unusual  raidbn  gas  concen- 


PROJECT  TITLE  .^^   ,     .    ,     ,    ,  -■,■■.■.•.:,'-..•     >•        t  .-, :,•■,■-.     ^  tration. 

|Pope.  A^   Lnvtekie ;  l)r/' V/Airfchay':  'FhtJip' ]!JbVgan;  fj^^  th'is::,prpj[ect:'  July  1,   1955) 
IPRlNClfAL  INVESTflGATDR(S) ;    Bac^u^St' of  lack'  of  T^sld  tnves t igator  tike,,  this 

"          '    '         p'tojiact'  Was  held  in  abeyance  for  the  majority  of  this 
year.      It   is  consider^ed  well  wopth  pursuing  further. 
In  November  Asst'/  Safi..   (R)"  Henry  Greehvilla  was  a'dded 


.to  the.  Field  Studies,  Sssctions  staffs.   His  presence 
' 'tii^kes' 'pb's.i3lble''r&a6'ttyatibfi  of  'this  pr'pject' f  or   1956. 


[OTHER  INVESTIGATORS 

t-Rajtetr DEScRiPTroN '  ''  ^  .^■.■'';-i^';>  ■■  i  '■'■■';'■■■';;■;,;,''!'' '"'V;'!.'.!.  '■''''!'/  ]''..'''} 

U).  ■  (Jfi^jectives  ■•■■■■■  -"  ■•■■•  ^-^  ■'■•■■'  :■>^"%i^-■,:  >'^:- ':"--;;■  .:  .  -.•..;.,.■:  ^; 

This  is  one  of  several  related  field  study,  projects  teln,g  conducted  to 
determine  possible' kssbfc'tatton  biitweeri  pccurr(ince,' ol  cancer 'i'h  huiii^'n  papu- 
lation;,''grb^tit>'s'artd  Ibng  time  e'xpo5:ut>,  to' 4levat'eia.  atraosp^rli.  concentration 
of  nktiaraily- occdrrlrtg  rad'i6hc|ivti''s^ubs^         .'  '  .'  .,.,i   , 

(B)  Methods  Employed 

1)  Environmental  data  with  respect  to  atmospheric  concentration  of  air- 
borne radioactive  substances. in  the  study  area  have  been  collected  by  grab- 
type  'Sampiing  fi^sRs  aiid  assay^d'by  the  OccuJpationai^eaT^         Field 
Station  at  Salt  Lake  City,  Utah,  Addltlbhal  samples  have  been- taken  and 
assayed  in  anothe^  laboratory,,  and  other  samples, ylU  be.  cpl^^ 
alsayedbn' the' spot  using  liioiry' recently  deyeloped  f  iela  sampling  and 
measureitient'^method's','  '      '•  .  .  .   .  .  ...-..'    ■,  •■•  .  ■■>  i    ,;.'■   ,, 

2)  Blometricai"  evaluation  is 'to  be  *thade  of  long  time  cancer  mortality 
data  being  obtained  from  the, National  Office  of  Vital.  Statistics  ^nd 
the  Arkansas  State'Vit^l  Statistics  Office,  This  info^mat ion  will  be 
corapareid  to  dancJer  |d^^ths  expected  if  'National  P^,. State  average  caiicer 
death"  rates  (corrected  for  age,  etc..)  Were ', to',  apply-.  ,  '., 
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SERIAL  NO. 

,,   ._  •.,,.,-..;;  r,  ;.'..i\  :^ -.>,•:;■■-  i  ,*..>.  i -•  ■•■^ , ■  :  '' 

•'■■(<;>•  ■■Majar-fthatngs' '■■■' '~'J<^Svrvf^i;\''vifif  ^^  ■ ::''"" 

Data  available  perinit  o£  only  tentative  impressions: 

"  "■■  v,  '^)  '  %!^^  atippsphertc  "?f(3inqe'nfc'^*Ati   >of"E3do<it  'in  many  spoto*'lri'the  'study 
community  niay  wall  be  several  times  the  maximura  permissible  concentra- 
tion presently  recommended  by  the  National  Committee  on  Radiation 

,  .^.,,,PrQte.ct.ton.,  ;.•  ■,,,,-,  ^.-i  :•.    ■•'.■■:^y'-:  :}.■;■•;  ■\•'}.::}i^\!^^A.K'''''■r:■'.''  'V-^  ':■'::■■■'■  ■':■[  y\'    ;.'.  /  ;' 

"   '  2)  Examination  of  cancer  mortality  data  tabulated  for  a  ten  year 

period  established  that  reported  respiratory  cancer  occurs  at  a  higher,) 
. ^  , ,, :  ratd, ,l,n  the  ptudy.'.ppufiity.  "<GarM.rid);  'tW4tt;,.tn;:i^k^^^^^^   ?^s;.^  rWhole,  ,  In;.  .' 
■  ■ " - : :tte' 'P,iertod./l93;9'  tp7^     tjie  average  knmidl:"  respiT'at5ry 'career  moir tkritji 
■^.,.„  .  '  r,^t.e  j^agi?  .^dju.sted)  ;fpr..the' cduhty  wa*  tWtce.that  for  the  state, 
.■,■;■(;.■.'•■  -.'jfj  •■■'i;.,  •;  ■  '  ''    ■■■'■'■•    ■••■,.■••■■■■   •• 

,  iJX)    ,  Significance.,  tO:  Canc^jr;-  Research;;;      ■■;...:'. . ■.••.,'.. - .  .,-•_.  .•..■■■.• . , ...  •  ,;...  ■"-_;;. 

•  ".!i), This, .study,  is-,  pipoyldihg, data- ■r^e lot ive  t6'the  possible  role  of 

naturally  occurring  ionizing  radiation  and  human  cancer,  If  it.  ^  ,  •■v, 
yields  sound  impressions  which  can  be  duplicated  from  other  local it i6e,i 
then  an  important  step  will  havs  been  taken  toward  one  rational   ., 
explanation  of  apparent  geographical  variation  in  occurrencie  of  sbiae 
cancers.  _  ..:,-....• 

,2.),  ;.Kip,owl^dg9  accumulated owlth  respect'tp' possible  effect^  of  atmosV" , 
,^heric;  coKicejitratton  of  radioac-tive  sulystariees  in  the  cofiimunitiyVu^ds.r ,, 
study  will  be  of  value  iu  future  cojisiderati'on-  of  tnaxiirium  perniissible 
concentration  of  radioactive  substances  that  may  be  released  into  the 
environment. 

(E),.  ,Prpp<3sedj,Cpurse  p^  Project  ^   ■  =.  .    >  •;  '    .  ,;  .   '  *•    ';   , 

,  .'"., i.  J.  Cpntinuiing.  collect  ipn,  of  atmosphert<;  radipactivity  datg.  in  the^ 

',//.  .study.  cpmit»unity_and,,count-y<t    ''     .  -.    ..■..'-■" 

'2)  Cpnt'^uing  collation  and  biometrlc^analy>iis  pf'cancer  .mortality 
records  for  cancer  of  all  sites  for  selected  counties  in  Arkansas 
and  for  the  State  as  a  whole;  through  cooperation  of  the  State 

.,H(?a:^th  Depar,tment  and,i;the  Natipnak-.Of f  ice  of  Vital; Statistic^. '   ^ '  ' 

3)  ;  ,A5  ,appropriat;e , :  local  .^^nv^ronraen.tal  aiid  populatipti  data  and 
pertinent  specific  data  on  reported, cancer  de.atha  in  the  area  arij  . 
being  and  will  cb;>tinue  to  .be  gatjherod.  by  staff  personnel  to  vyhbci  . 
this  project  is  assigned. 
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L  Study  of . Lymphoma  Cases  treated . in  a  .Selected, HospitaX  in. -Mevr England , Includi n^ 
I'ROJijCT  ■TI;TLE.,.Cibaervations..  on-patien^v-s.  and'  Re"c.ord,  ; ,  ,    -    ,   .:■,,    .'"  ,  .,  , ;     ,; 


)r.   John  B.   Vander 

PRINCIPAL  •INVESTIGATOR'S}; 


3r.  S..  C  Ingrahsjn^  11. 


OTHER  INVESTIGATORS 


•ROJECT  DESCRIPTION 

A  survey  of  enviroanental  apd  cliaicsA  factors  ...copnon  to  jjajtien.ta  v/ith  lymphoma 
[a)  Objectives . 

To  obtain  data  relative  to  environmental ,  medical,  person;  and  family 
[["actors  that  may  he  associated  to  a  greater  degree  than  normal  for  patients 
ieveloping  lymphoma.  It  is  designed  to  serve  as  a  corallary  study  to  that 
Deing  carried  on  with  children  at  another  hospital.  In  this  case^  however,  an 
adult  population  will  he  used  but  with  the  same  emphasis  on  history  of  eirposure 
bo  chemicals  azid  history  of  allergy. 

Methods  Employed. 

Prelirainaxy  phases  of  the  study  will  consist  of  tvro  parts  as  follows: 

1)  Review  of  records  for  the  past  two  years  of  patients  admitted  to  the 
hospital  with  lymphoma,  for  the  purpose  of  determining  factors  "vrhich  may  be 
commonly  associated  with  this  disease. 

2)  The  study  of  patients  currently  being  treated,  with  additional  emphasis 
on  environmental  and  occupational  histories,  to  elicit  factors  that  may  have 

a  common  basis  in  this  group.  Patient  material:  -  All  patients  with  lymphoma 
admitting  to  a  large  teaching  hospital  (approximately  lj-50  beds,  in  a  New 
England  area). 

Major  Findings. 

Preliminary  survey  indicates  that  records  are  very  complete,  diagnostic  facili- 
ties are  excellent,  and  diagnoses  almost  invariably  are  confirmed  by  tissue 
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study.     Except  for'-thefsfe  ■finSi:ngkV''ttefeVe 'ax's  no  findings  in  regard  to- 'the' 
study  since  it  is  just  now  developing. 

(d)     Significance  to  Cancer  Research 


:■.''  f" 


.•;•  .,^?V.li'^.!^^  vfith'the'^xcejitiidri^Of  ■'  and  vrith  the  excep1:i'bn  of  "^ague ' repoi 

on  benzol  es-cposvire,   environmental  factors  v/hich  are  common  to  groups  of 
patients  afflicted  with  lymphoma  are  not  known.     Such  data  are  of  importance 
in  any  attempt  to  elicit  the  etiologies  of  this  disease ^   since  it  is  recog 

'j-'-;_  -fMzM;' that/- jsb  . on^  c&u^iti')^e; .  f agtQts. , haM  ■.a^fea^ked'^pr^ctic^,. eff ec 

in  preventive  measures  v/hloh-iaay'  be-'t'ali6h;'-ahcl  slttee'no  eiira^t'iv^-therapijr'is 
available . 

(e)     Proposed  Course  of  Pi'oject. 

.-.  ■  •  ■■  .    '  .'(.     ..■(''  .';       ■■;  ; 

The  study  will  be  develop  along  plans  outlined;; -and' a2iy'sp6^ciffc''iead8 
developed  will  be  followed-up.  It  is  not  possible  at  this  moment  to  predict 
in  what  direction  the  major  emphasis  vrill  be  placed;  since  the. study,  is  in 

'  reality,  a  broad  investigation  aimed  .at  determining  specific  ■  fieldB  Qf-zen'^  .' 

deavor  that  might  be  profitable  for  further  study.     '.v-.r-.. .;,;:,,•  ;■„-,:.  • 

(F)  Patient  Material  ^ 

:.:-^".:-;<(i'  .•■•.■.,/,  All-eas^s  of  lymphoma- sesa'-'-ai •'§,'■  Selected  We# '■  England  Hospital';' ;.-■ -"\.  >  . 
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IN  THE  PUBLIC  HEALTH  SERVICE  (WITEIOUT  INTERCHANGE  OF  PERSONllEL,  FACILITIES  OR 
FUNDS),  IDENTIFY  SUCH  RESEARCH: 

This  project  is  very  similar  to  the  environmental  studies  being  conducted  at 
Children's  Hosx)ital  by  Dr.  Mjinninjo;  on  the  parents  of  children  v;ho  have 
developed  leuKemia. 

WO  ENTRIES  FOR  ITEMS  l^b  15  &  l6. 
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Field  Investigations  &' .Pettonstrations  Br. 
LABORATORY  OR  BRANCH 


Boston,  Mass ■  5.NCI-13^(c) 

LOCATION  '(IF  OTHER  THAN     '   SERIAL  NO. 
BETHESDA) 


ancer  Incidence  in  a  population  of  $000  persons  examined  periodically . 
'PROJECT  TITLE 


[r.  Vander 

PRINCIPAL  INVESTIGATORfS^ 


ir.  Baum 


?THER  INVESTIGATORS 

[•ROJECT  DESCRIPTION 

[a)  Objectives . 

1)  To  determine  the  incidence  of  cancer  of  major  sites  in  a  selected  popula- 
tion \mder  continuing  and  regular  medical  observation. 

2)  To  inquire  into  possible  etiologic  factors  of  any  unusual  increase  or 
decrease  of  cancer  incidence  (as  compared  to  general  populai:ion  data)  in 
the  study  population. 

(b)  Methods  Employed. 

1)  The  population  numbering  about  5000  persons  has  been  receiving  biennial 
physical  examinations  with  emphasis  on  detection  of  early  signs  of  heart 
disease.  The  present  project  represents  an  intensification  of  emphasis  on 
search  for  cancers  that  are  accessible  to  direct  examination.  Such  cancers 
are  known  to  represent  more  than  50^  of  all  cancers . 

2)  There  is^  of  course,  prompt  follovr  ups  on  individuals  of  the  study  group 
found  at  examination  to  have  symptoms  or  signs  of  less  accessible  disease. 

(C )  Major  Findings . 

1)  A  group  of  approximately  100  solitary  nodules  of  the  thyroid  gland  have 
been  discovered,  of  v/hich  lO'fo   have  been  removed  by  surgery.  The  remainder 
will  be  kept  under  observation  to  determine  subsequent  changes.  This  study 
This  study  group  has.  been' kept  under  surveillance  during  1955* 
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(d)  Significance  to  Cancer  Research 

1)  Makes  available  more  data  on,  occurrence  of  cancer  in, a  selected,  well 
deliniated  group  of  statisticaiJLy.-wbrkable  siz-e'.     .■..•...,..,...      , ., 

2)  In  particular  will  provide  information  about  the  frequency  of  malig- 
nancy in  solitary  nodules  of  the  thyroid  gland. 

3)  This  well  doeuffiented;  forward-looking-s-tudy-' is- expected- to -furnish  ■ 
a  needed  test  of  the  usefulness  of  occupational  history  data  in  pre- 
dicting possible  environmental  influences  on  occurrence  of  cancer. 

(E)  Proposed  Course  of  Project 

1)  In  line  with  previously  established  procedures;  one -half  of  the  " 
pop\alation  group  will  be  examined  annually. 

-  2)  -  Any  cancer  discovered -will-be  treated  and  the  patien;ts- will  be  ••  '  ■■; - 
marked  down  for  particular  follow-up. 

(f)  Patient  Material  .. 

Five  thousand  presumably  healthy  people  living  in  a  New  England  city. 
This  is  the  same  group  which  is  being  examined  periodically. .by  the 
National  Heart  Institute. 


I 
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COOPERATING  UNITS  OP  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANIZATIONS,  PRO- 
VIDING FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT  IN  EITIiER  1956  or  1957 

National  Heart  Institute . 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLEI'^  RESEARCH  DONE  ELSEWHERE 
IN  THE  PUBLIC  HEALTH  SERVICE  (WI^OUT  INTERCHAl'IGE  OF  PERSONNEL,  FACILITIES 
OR  FUNDS),  IDENTIFY  SUCH  RESEARCH: 

This  project  complements  a  study  by  NHI  on  the  same  group  of  people ^ 
the  two  groups  investigating  different  diseases. 
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Field  Studies  Sections k ■     Providence,  R.  I. 5 •  MCI-13^ 
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iff-equency  of  Occurrence  of  Cancer  and  Other  Major  Diseases  Among  a  Group  covered 
Iby  a  State --wide  Unemployment  Insurnace 


PROJECT  TITLE 


Dr .  J.  Vander,  Dr.  H.  Porn 
PRINCIPAL  iNVESTIGATOR(S; 


B.  E.  Carroll,.  Pope  Lawrence 


'  OTHER  INVESTIGATORS 

PROJECT  DESCRIPTION 
(a)  Objectives 

The  objective  of  this  project  is  to  determine  the  prevalence,,  and  if  possi- 
le  to  obtain  incidence  rates  on  the  occurrence  of  cancer  of  the  major  sites 
among  selected  occtipational  groups . 

i(B)  Methods  Employed. 

i     In  one  State,  unemployment  insurance  covers  a  population  group  ranging 
^roughly  from  236,000  to  300,000.  Insurance  is  compulsory  for  all  persons  who 
ordinarily  come  under  social  security  regulations;  that  would  be  most  persons 
:working  in  establishments  employing  foior  or  more  persons  .  Female  workers  mal^e 
|up  U2  percent  of  this  total,  and  account  for  much  of  the  fluctuation  in  the 
total  size  of  the  group. 

Monthly  reports  of  all  primary  malignancies  of  the  lung  and  respiratory 
tract  have  been  collected  by  Dr.  Vender  since  the  month  of  July  1953-  Since 
July  1953  all  disabilities  occurring  in  this  population  group  have  been  coded 
|by  the  'International  Classification  of  Disease, '  in  three  digits.  Cases 
reported  to  date  include  social  security  number,  age,  sex,  morbidity  code  and 
I  a  brief  occupational  history. 

i     After  review  of  the  problem,  it  was  decided  that  cancer  of  all  sites  and 
[major  diseases  vrould  be  collected  in  this  manner.  It  was  estimated  by  Dr. 
'Dorn  that  reasonable  population  figm-es  could  be  estimated  from  the  census  of 
ithe  State  for  the  groups  desired.  In  addition,  on  each  case  of  lung  cancer, 
an  occupational  history  is  being  obtained  by  an  interviewer  from  the  Unemploy- 
iraent  Compensation  Commission  Office,  in  conjunction  with  Dr.  Vander. 
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(c) •  Major  Findings. 

None.  The  study  was  started  late  in  1955- 

(d)  Significance  to  Cancer  Research  .  '  ,  .  ■ 

With  very  few  exceptions^  no  incidence  rates  for  cancer  or  other  disea-s 
are  available  on  localized  occupational  groups.  Precise  information  on  the 
points  would  have  definite  bearing  on  furbher  study  of  the  etiologies  of, 
those- cancers  believed  to  be  or  questionably  considered  to. 'be,  of  environmen'il 
origin.  Further  progress  in  the  field  of  environmental  cancer  can  be  obtai:^d 
only  by  the  collection  of  such  data  as  described  above . 

(e)  Proposed  Course  of  Project. 

Start  of  the  project  was  delayed  for  the  completion  of  administrative 
details  but  is  now  under  way.  After  about  one  year's  interviews  have  been 
collected;  it  is  expected  that  pi'eliminary  results  can  be  ^obtained.  Additiyia 
time  may  be  necessary  to  secure  meeiningful  results >  particularly  if  dif f ere:  e 
in  cancer  prevalence  among  various  groups  are  not  very  great.        ■ 
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I  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANIZATIONS,  PRO- 
I  VIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT  IN  EITHER  1956  or  1957 

Office  of  Biometry  of  the  National  Institutes  of  Health 

f      The  Unemployment  Compensation  Commission  of  a  New  England  State. 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMEMTS,  OR  PARALLELS  RESEARCH  DONE  ELSEWHERE 
IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PERSONNEL,  FACILITIES  OR 
FUNDS),  IDENTIFY  SUCH  RESEARCH: 

This  study  is  somewhat  similar  to  the  study  of  the  uranium  miners  to  determine 
the  incidence  of  respiratory  cancer  in  that  grouj),  as  conducted  by  the  Field 
Investigations  and  Demonstrations  Branchy  the  Atomic  Energy  Commission,  the 
Division  of  Occupational  Health.  It  would  complement  the  study  on  absenteeism 
done  by  the  Division  of  Occupational  Health.  Apart  from  these,  I  believe  there 
are  no  other  similar  studies,  and  there  are  none  of  this  specific  type. 

NO  ENTRIES  FOR  ITEMS  1^+,  15  &  I6. 


PAGE  1 
PROJECT  REPORT  FORM 

ancer 2.  Field  Investigations  &  Demonstrations  B 

"IKSTITUTE 

i'ield  Studies  Sections h.     Oklahoma  City,  Oklahoma     5-  NCI--13^' 

JECTIOW  OR"  SERVICE  LOCATION  (IF  OTHER  THAI^  BETHESDA)  SERIAL  NO 

i       ..•  ' 

[lancer  Incidence  in.  Selected  Population  Groups  in  Alabama 

I  mOJECT  TITLE 

,)r.  Philip  Morgan  (left  FIDB  6/30,'$3)>  P-  Lawrence 

PRINCIPAL  INVESTIGATORTsJ 

)t.   S.   C.  Ingi-aham^  Dr.  H.  Dorn 


')THER  INVESTIGATORS 


'ROJECT  DESCRIPTION 
a)  Ohjective 

To  determine  the  frequency  of  occurrence  of  cancer  of  different  sites 
jimong  selected  population  groups . 

[B)  Methods  Employed 

From  a  list  at  hand  of  over  750  employees  of  various  units  (as  of  the  year 
191^7)  a  study  was  made  during  1955  fi'om  the  State's  Vital  Statistics  Department 
'md  other  registries  to  determine  the  ni-imber  of  persons  in  this  group  who  have 
Ijxpired  and  the  causes  of  their  deaths.  To  confirm  accuracy  of  the  original 
'List  and  to  assure  that  the  individual  belonged  to  one  of  the  groups  under 
'.tudy^i  the  main  occupation  as  noted  on  each  death  certificate  vras  checked  at 
:he  time  of  abstracting  it.  In  this  manner  the  frequency  of  occurrence  of 
:ancer  of  major  sites  ajnong  the  population  group  in  question  is  being  sought. 

[C)  Major  Findings 

The  information  for  this  study  has  been  gathered  from  vital  records  and 
Ls  now  in  process  of  biostatistical  analysis.  Collation  of  these  data  is 
3:q)ected  to  furnish  occupation-specific  prevalence  rates  of  cancer  for  the 
study  group. 

[D)  Significance  to  Cancer  Research 

'    Prevalence  and  incidence  rates  in  selected  occupational  groups  are 
i'available  in  only  very  rare  instances.  Further  information  upon  the 
^^tiologies  of  environmental  cancer  depend  upon  the  acquiring  of  such  informa- 
tion. 
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(e)  Proposed  Course;  of  Project, • . 


During  the  coining  year  the  cancer  occurrence  rates  and  statistical 
reliability  of  the  rates  in  each  population  group  will  be  determined.  These 
will  bo  used  as  leads  to'  suggest  further  envirpranental  •cancer  studies  in 
any  selected  portions' of  the  group  where'  the  prevalence  appears  to  be  .■'  ■  . 
increased. 
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'  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANIZATIOTS,  PRO- 
VIDING FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT  IN  EITHER  195^  or  1957= 

None 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE  ELSEWHERE 
IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  IWTERCHAI^GE  OF  PERSONNEL,  FACILITIES 
OR  FUNDS),  IDENTIFY  SUCH  RESEARCH: 

This  resemtles  a  project  being  conducted  by  Dr.  Vonder  in  Boston^  and  is 
similar  to  the  current  project  being  conducted  on  the  Civil  Service 
Commission's  cases  by  the  Central  Investigating  Unit. 
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LOCATION  (IF  OTHER  THAN  BETHESDA)Serial  No 

etiology  of  Limg,  Laryngeal  and  Bladder  Cancer  in  New  Orleans >  Louisiana 

>ROJECT  TITLE 

J.  C.  Ingraham,,  II  a:id  P,  A.  Lawrence  Because  of  lack  of  field  investigator 

time;  this  project  is  being  held  In. 

, 

ateyance  for  completion  at  a  later  date. 

It  is ■ considered  well  worth  pursuing 

further.  Also^  however^  it  probably  will 
not  suffer  by  inactivation  for  a  time  as 
would  other  projects  that  have  .active 
cooperation  and  interest  of  persons  out- 
side the  Public  Health  Service. 


DTHER  INVESTIGATORS 


PROJECT  DESCRIPTION 


k)     Objective 

1)  To  verify  the  existence  of  high  occurrence  rates  of  lung,  laryngeal, 
and  bladder  cancer  apparent  in  New  Orleans;  La.  from  a  study  of  the 
19^7  morbidity-mortality  records. 

2)  To  seek  information  relating  to  the  cause  of  the  high  level  of  cancer 
occurrence  in  the  New  Orleans  area. 

3_)  To  develop  and  test  practical  methods  of  collecting  supplementary  data 
in  areas  previously  surveyed  in  order  to  evaluate  possible  reasons  for 
unusually  high  or  low  incidence  of  cancer. 

B)  Methods  Employed  ■ 

1)  Reported  morbidity  and  mortality  information  was  collected  and  analyzed 
biometrically. 

2)  Over-reporting  was  minimized  by  reinvestigating  residence  status  of 
cases  through  death  certificate  inspection;  hospital  record  review^  use 
of  city  directories  and  telephone  directories  and  by  personal  interview 
of  patients^  relatives  or  friends. 

3)  Review  of  category  assignment  of  diagnoses  by  checking  original  survey 
records  for  possible  errors  in  coding,  by  examination  of  hospital  clinical 
records  for  discrepancies  between  final  diagnoses  on  the  hospital  records 
and  the  survey  records  and  by  inspecting  death  certificates  for  reported 
diagnoses. 
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U)  To  seek  information  pertinent  to  the  cause  of  the  high  cancer  occur- 
ence rate  in  the  New  Orleans  area  special  attention  was  directed  in  a 

selected  study  group,:  to  additional  collection  of  detailed  family  medicai 

histories^  occupational  histories,  unusual  environmental  circumstances,  : 
geographical  distribution  of  cancer  cases  within  the  city  limits  of 
New  Orleans,  and  possible  presence  of  air  pollutants  or  smog. 

(c)  Major  Findings  ■ 

l)  The  increased  occurrence  rates  of  cancer  of  the  lung,  larynx  and 
.  bladder  in  New  Orleans  cannot  be  explained  away  as  an  artifact  on  the  bt, 
of:  (a)  nonresidency  of  any  great  proportion  of  the  cases,  (b)  errors  Ji 
■■  .  coding  Or  reporting' of  the  cases . 

■  2)  Even  when  the  New  Orleans  figures  are  corrected  for  nonresidency  and: 
coding  .errors./  the:lung,  larynx  and  bladder  cancer  rates  remain  higher  : 
than  those  of  9  other  cities  whose  records  were  examined.  It  should  bei 
'noted  tha,t  New  Orleans  retains  first  place  even  though  the,  data- foir. the 
other  areas  was  not  corrected  for  errors  of  residency  and  cDding.  '  '  ' 

3)  No  leads  were  discovered  in  the  small  group  of  families  intervieved 
personally  for  occupational  and  environmental  histories. 

it;)  There  was  no  observable  geographical  grouping  of  cases  within  the' 
New  Orleans  area.  ' -■■ 

5)  For  guidance  in  futm-e  similar  studies  the  following  information  was 
-:,  ■  gained: 

(a)  Prior  to  coding  and  o.nalysis,  the' original- survey  cards- should 
be  reviewed  carefully  to  determine  which  cases  have  dia.gnoses 

■  established  beyond  question  and  which,  cases  sho.uld,  be  reviewed 
carefully  prior  to  their  inclusion  in  the  "study,   (i.e.  DIAGNOSIE 
SHOULD  BE  CONFIRMED  BEFORE  BIOMETRIC  ANALYSIS  OF  THE  DATAX 

(b)  Local  medical  societies  and  practicing  physicians  should- have 
the  project  explained  fully  so  their  cooperation  may  be  solicitec 
directly  and  their  reservation  regarding  the  procedures  discovert 
promptly . 

(c)  Time  lapse  between  an  original  survey  and  the  -follow-up  stud; 
should  not  be  so  long  that  hospital  and  other  records  are  diffici 
to  obtain  access  to  and  that  cases  and/or  relatives  may  be  diffi-. 
cult  "to  trace . 

(d)  Unless  a  person  has  followed  a  single  occupation  throughout 
his  lifetime  the  family  and  the  hospital  records  usually  cannot 
reveal  his  occupational  history  with  any  degree  of  accuracy. 
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Significance  to  Cancer  R^'search 

This  project  is  a  logical  follow-tip  procedure  on  field  researchers 
in  cancer  already  accomplished.  Through  it  the  fact  of  increased  cancer 
already  accomplished.  Through  it  the  fact  of  increased  cancer  occurrence 
of  certain  sites  in  the  New  Orleans  area  has  been  confirmed.  Negative 
evidence  for  selected  possible  reasons  for  the  increased  rates  has  been 
gained  and  procedural  information  that. will  be  most  useful  in  future 
cancer  field  studies  has  been  gained.    : 

Proposed  Course  of  the  Project 

On-the-spot  activities  in  the  New  Orleans  area  have  been  completed 
for  the  present.  The  data  obtained  have  been  collated  and  considered, 
This  project  is  in  abeyance  pending  accession  of  a  Field  Investigator 
to  continue  it. 

Similar  investigation  of  other  of  thei'lO  cxties  in  the  Ten  City  Cancer 
Mlrbidity-Mortality  Survey  is  being  contemplated  in  fimds  and  personnel 
allow . 

Environmental  and  air  pollution  data  in  New  Orleans  are  being  collected 
by  other  activities  of  the  Public  Health  Service.  When  reports  on  the 
findings  of  these  activities  become  available^  these  data  will  be  col- 
lated with  our  cancer  study  data  in  search  of  possible  causes  for  the 
observed  elevation  cancer  occurrence  in  New  Orleans. 
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■tudy  of  Occ-upatlonal  Histories  of  a  selp-c|;(?d  group  of  patients  with  cancer  of 
ROJECT  TITLE      /«•  the  skin. 


iJ.  Morgan  fleft  FIDB  6~30'-^'7).  This  ■pro^lect.  yas  aTD^ndonefi,  in  195*^  ^jecauae,  the 
,'RINCIPAL  INVESTIGATOR(S)       prlncioal  investigator  left  FIBB  and  "becauBe 
.dentical  work  in  the  same  populations  is  "being  done  on  a  larger  scale  under  an 
IrCJ  Gr^nt  at  the  University  oif  Oklahoma  Medical  School, 


pTHER  INVESTIGATORS 


PROJECT  INSCRIPTION 
(A)  Ptjective, 

1)  Idcntif icf tion  of  environriental  or  occuTjational  factors  in  a  selected 
State  that  nay  "be  causes  or  contrihutory  factors  in  the  occurrence  of 
cancer  of  the  skin* 

2)  Study  of  selected  skin  cancer  patients  for  predisposlrg  factors  in 
occurrence,  recurrence  or  repeated  occurrence  of  cancer  of  the  skin. 
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)THEI^  IT.HSTIG.^TOES  .'       _.   -;..;..■.,.  ■; 

PROJECT  .EBSOBIPTICH.,  '■   .;./.".  ..  _.... 

(A)  Otjecti^e.  '' 

l)  This  study  w^s  listed  in  195^-" -"s '  included  in  ITCI-Hg.  Findings  in 
1?55  have  nade-it  desirp'ble  to  scp-^.r-^.te  KCI-il6  into  r   "letU-neni"' "  project, 
a  '^lynphonatn^  prcject,  and  an  "ether  cancer"  project.   This  is  the 
•^Ijmphonata"  project, 

■  2)  Tc  determine  whether  aedical  history/  px.d  envirgnnent"!  "factors  in 
nothers  of  children  with  lynphonata  (other,  th-.n  leukenla)  are  sinl-lar  to 
or  different  frcn  those  of  nothers. of  children -with- Icukent^  and  with 
other  nallgnancios  (otfier  than  l^^riphcnata) ,  ■ 

3)  Tc  discover  eticlogicai  factors  in  IjiTiphona-ta  of  childhood, 

'4')  To  develop  a  IjTiphouata  control  group  for  other' stMie's,'   "  " 

(B)  Methods.  Jfcployed.,  .  .    .  -n 

l)  .  A.  qjication  sheet  w.-^s.  dqvelcioed,  which  includes  pertinent,  data  concerning 
both  the  nether  ^'xd  the  child,.  .   ■  .  .. 

2)Mothore  cf  children  (a^^es  0-14  yeare)  having-  Ij-nphona  are  interviewed 
early  in  tb.-;  course  of  the  child's  disease.  Particular  care  is  taicen  not 
to  relate  the  questions  tc  the  child  in  such  a  vy   as  to  disturb  the 
nother;  and  slnilar  questions  "re  ^s^red  about  other  siblings. 
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•(E)  Methods  Enplo7ed(Cont'd)         ,..,.. 

3)  Hosplt".!  records  of  the  nother  "re  reviewed  if  they  contain  d'^.ta 
pertinent  to  the  question  sheet. 

k).     Indus,trial  exposures  arc  fqllowed-up  where  practicable^  .| 

.-'■.•'•■  .    '.'■       .       ,.■.'.':  ''....■.  ■■  .  "  '■:.-:.  ...■"•.  ■■:  '-.As.   .'.'!,..■..•,..■  ,  '  ■  '  '  .     ■  ■ ;  •  ■! 

5)  Material  fron  question  sheets  is  collated  -^nd  studied,  for  factors 
coninon  to  the  several  cases, 

(C)  Major  Pindings 

■  ■  ■  l)   The  -nost  inportpait  flnding-s-- in  the  results  so  ..far-tabula'ted.  is  that 
nothers  of  children  with  lynphonata  resenMe  closely  (as  far  as  allergy' 
those  of  children  with  acute  leukcnia,  and  differ  fron  those  of  childrei. 
with  other  nalignancies  of  childhood, 

(D)  Significance  to  Cancer  Research 

1)  The'  uncovering  of  an  PllGrfry   background  in  nothers  as  a  factor  conno 
to  children  with  leukenla  or  lyriphonata  further  "binds  together  lynphomat 
and  leuJ^enia  and  inplies  there  nay  be  a  connon  etiological  factor  for 
these  diseases.   It  separates  these  diseases  fron  the  other  qalignancies 
of  childhood, 

2)  Expectation  is  that  further  tabulations  will  show  other  separating 

..  factors  which  nay. help,  suggest  possible  etiology  for  other  nalignancies 
,  .  of  childhodci,  ■  "■  ,.'"/..'-:  S '  ..' ^   ■  :    "' 

(E)  Proposed  Course  of  Project  *     ■  ^   .,      .   ,,, 

,l)..  To  continue  gathering  da.ta  until  signif ic^Jit  nunbers  of  lynphonn 
'cfi-ses  arp  conpiled,  '  _  „ 

■  2)  To  t'^b-ulate  and 'analyze^' data  accunulated, 

3)  Possibly  to  extend  the  work  to  include  adults  with  lynphonata, 
il)     Patient  Mater^Lal  ■•.,..,, 

Mothers  of  children  with  lynphon'-  who  arc  seen  in  one  of  three  different 
Hospitals  or  clinics  in  a  Hew  England  city.  Two  control  groups  '"re  nain 
twined— one  by  interviewing  nothers  of  children  who  Te  neighbors  to  the 
child  with  lynphona,  and  one  by  interviewing  nothers  of  children  who  are 
ill  of  sone  disease  other  than  lyn:phona  wHo  are  in  the  ^ane  hofipltM, 
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Electrophoresis  and  fluorescence  of  white  blood  cells  as  a  possible  leukemia 

diagnostic  or  screening  test. 

PROJECT  TITLE  ~~~   — — 

!jobn  B.  Vander \ ^ 

IPRINCIPAL  INVESTIGATORiS) 

jPope  A.  Lawrence 

OTHER  INVESTIGATORS 

PROJECT  DESCRIPTION 

(a)  Objectives 

To  attempt  to  develop  a  diagnostic  or  screening  test  for  the  leukemias 
lusing  paper  electrophoresis. 

(B)  Methods  Employed 

White  blood  cells  are  obtained  from  patients  with  various  types  of  leu- 
kemia as  well  as  non-leukemic  persons.  They  are  freed  as  much  as  possible  from 
red  blood  cells  and  serum  and  caused  to  hydrolyze  using  various  agents  such 
as  distilled  water,  alkalies  and  perchloracetic  acid.  The  residual  fluid  is 
analyzed  for  fluorescent  materials  on  a  paper  electrophoresis  instrument. 

(C)  Major  Findings 

Work  to  date  indicates  that  there  may  be  a  characteristic  electropho- 
retic  pattern  which  will  distinguish  between  lymphatic  leukemia,  myelogenous 
leukemia  and  normal  white  blood  cells . 

(d)  Significance  to  Cancer  Research 

l)  This  might  provide  a  rapid  diagnostic  test  for  leukemia.  It  might 
differentiate  between  such  conditions  as  leukemia,  aplastic  anemia,  aleukemic 
leukemia,  myeloid  metaplasia  and  polycythemia  vera. 
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2)  Such  differentiation  is  essential  to  correct  treatment. 

(e)  Proposed  Co\urse  of  Project 

Work  so  far  indicates  that  characteristic  electrophoretic  patterns  for  i| 
the  levikemias  may  exist.  Resiilts  are  not  consistent  however  and  further  worh  ■ 
remains  to  he  done  in  standardizing  the  procedure  and  using  various  types  of 
hydrolyzing  agents. 

(F)  Patient  Material 

Selected  leulcemic  and  non-leukemic  patients  admitted  to  a  New  England 
Hospital . 
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6 . '  Cancer  of  Breast  as  related  to  lactation ,  pregnpjicies  and  hormone  therapy 

PROJECT  TITLE 


Dr.  John  B.  Vander 

PRINCIPAL  INVESTIGATOR (sT 


8.1  Dr.  R.  F.  Kaiser 


OTHER  INVESTIGATORS 

PROJECT  DESCRIPTION  '  ^      ■ 

tA)  Objectives 

1)  To  attempt  to  answer  the  question  of  whether  or  not  hormonal  treatment 
of  cancer  of  the  treast  prolongs  life . 

2)  To  study  the  relationship  of  lactation^  use  of  estrogens ^  nursing  of 
offspring;  number  of  pregnancies  and  marital  status  to  carcinoma  of  the 
breast.  .  . 

3 )  To  study  the  question :  Is  there  a  common  denominator  in  male  and 
female  carcinoma  of  the  breast? 

(B)  Methods  Employed 

l)  This  study  in  its  preliminary  phase  consists  of  plans  for  review  of 
records  for  the  past  five  year  period  with  the  purpose  of  collecting 
data  pertinent  to  the  above  points.  Records  are  those  from  a  large 
New  England  teaching  hospital  of  approximately  i+50  beds. 

.  .  2)  Additional  data  will  be  obtained  by  interviews  and  follow-up  of  the 
patients  as  found  to  be  necessary. 

(c)  Major  Finds 

1)  At  the  present  time  there  Is  no  organized  scientific  evidence  that 
hormonal  treatment  of  breast  cancer  px-olongs  life.  If  significant 
data  can  be  obtained  relative  to  this  it  would  aid  in  deciding  the 
proper  place  of  hormones  in  therapy.  Should  they  be  used  prophylacti- 
cally  in  an  attempt  to  prolong  life  or  reserved  for  symptomatic  treat- 
ment as  the  indications  arise. 
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2)  There  is  some  reason  to  believe  that  the  use  of  estrogens  to  suppres 
lactation  may  be  related  to  the  development  of  breast  cancer. 

(d)  ■  Significance  to.Cancer  Research 

Data  as  outlined  above  might  centribute  significantly  to  the  problem 
of  the  best  hormonal  control  of  cancer  as  well  as  to  prevention  especially  i 
regard  to,  the  promiscuous  use  of  estrogens.       ...    ...,,.. 

(e)  Proposed  Course  of  Project 

In  the  large  teaching  hospital  where  the  records, will  be  examined  Is  a 
very  active "  breast  cancer  clinic  as  weli  as  thyroid  -cliniG.  -At  the  proeent  i 
time  the  principal  investigator  is  engaged  in  doing  active  clinical  work  in 
both  these  clinics  and  is  familiar  with  the  patients  and  records. 

-  ■   -The  study^  it  is  anticipated^  will  have  three' divisions: 

(1)  Study  of  survival  times  of  patients  who  received  hormonal  therapy  ' 
versus  those  who  did  not . 

(2)  Comparison  of  Cancer  rates  in  patients  who  have  a  history  of  use 
of  estrogens  before  the  development  of  breast  cancer  with  those  v/ho  die 
not.  ■  This  will  also  apply  to  lactations,  nursing  and  marital  status. 

(3)  Study  of  common  factors  in  male  and  female  patients  with  breast 
cancer. 

(F)  Patient  Material 

Tlie  initial  part  of  the  study  v/ill  use  the  records  of  selected 
patients  from  a  New  England  hospital  \^fho  have  had  breast  cancer.  It  is 
planned  that  these  patients  and  future  breast  cancer  patients  at  this 
hospital  will  be  interviewed  as  necessary  and  followed  for  as  long  a  period 
as  necessary  to  achieve  the  objectives  of  the-  study. 
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(MER  INVESTIGATORS 


HDJECT  DESCRIPTION 


(j^  Objective 

:l  l)  To  determine  the  usefulness  of  occ^ipational  entry  on  death  certifi- 

:i  cates  as  a  means  of  developing  hyi:)0theses  as  to  increased  cancer  risks 

;  associated  with  specific  occupo/bions . 

(')  Methods  Employed 

1)  The  availability  of  a  collection  of  data  including  detailed  life  time 
),   occupational  histories  on  a  group  of  lung  cancer  pctients  (most  of  v;hom 
r,   have  since  died)  made  it  possible  to  study  the  agreement  between  occupa- 
\        tional  entry  on  death  certificates  and  life  time  occupational  histories. 

Results  of  this  analysis  were  sufficiently  encouraging  to  warrant  pur- 
suing such  a  study. 

2)  A  study  using  this  method  v/as  estoblished  in  which  occupational  coding 
of  male  deaths  between  the  ages  of  35  o,nd  6h   for  the  years  19^9  G.nd  1951 
is  being  done.  Coding  of  1950  deaths  had  already  been  done  by  the 
National  Office  of  Vital  Statistics  and  a  duplicate  deck  of  punch  cards 
was  made  available  for  this  study. 

3)  Major  Findings 

j   1)  toalysis  of  the  degree  of  agreement  betvrcen  occupational  entry  on 
death  certificates  and  actual  occupational  history  showed  that  a  little 
less  than  half  agreed  on  any  basis  of  occupational  characterization 
(usual,  last,  or  any  five-year  occupation).  Agreement  with  last  occupa- 
tion was  best  and  was  in  the  neighborhood  of  70  percent.  This  is 
fortunate  from  a  technical,  although  not  from  an  epidemiological,  stand- 
point in  that  available  populations  by  occupation  from  the  Census  are 
on  that  basis . 
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(d)  Significance  to  Cancer  Research 

1)  It  is  possible  that  additional  increased  occupational  cancer  risks 
will  be  identified.  This  will  provide  leads  for  further  study  to 
determine  specific  carcinogenic  factors . 

2)  Control  measures  maybe  indicated  to  reduce  occupational  exposure 
to  suspected  or  proven  carcinogens. 

3)  Evaluation  of  the  usefulness  of  the  occupational  entry  on  death 
certificates  as  a  readily  available  source  of  data.  To  make  recom 
raendations  for  improving  this  death  certificate  entry. 

(E)  Proposed  Course  of  Project 

The  data  when  coded  will  be  analyzed.  The  findings  will  determine 
the  future  direction  of  this  work.  A  paper  on  this  study  is  being 
processed  for  publication. 
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Rel'^.tjonshiT)  of  Cancer  ftpcurrence  and  Socio-ocononic  Epctors. 
PROJECT  TITLE,  ■ 


.  John  E.   Dunn.   Jr..,   MtL. 


PRINCIPAL  INVESTIG-ATOR(S) 


^ 

.   R.  E.  Kaiser.  M.D. 


OTHER  INVESTIGATORS    ,  ,.    ' 

),  PROJECT  DESCRIPTION 

(A)  •  Objective, 

Ev^lu'?.tion  of  socio-eccnonic  factors  in  relation  to  the ,  occurrence  of 
cancer  generally  and  ST)ecific  sites,    . 

(b)  Methods  Employed, 

1)  Death  certificates  coded  hy  census  tracts  were  available  from  the 
,  San  Er-ncisco  Health  Departnent  for  the  years  1950  -  1953«,  ■ 

2)  Two  sociological  studies  of  San  Francisco  were  available  in  which 
census  tracts  had  been  classified  on  three  dinensions~-Eanily  Status, ' 
Social  Ranlc,  and  Segregation. 

3).  Sex-age-Bitc  specific  death  rates  for  San  Francisco  as  a  whole  were 
calculated  and  applied  to  the  appropriate  census  tract  populations  to  get 
expected  cancer  deaths  by  site  and  sez.  These  were  conparcd  with  observed 
deaths  fron  tr^'cts  grouped  according:  to  the  socio-econonic  variables  being 
studied, 

(C)  Major  Findings, 

Principal  interest  centered  on  the  Social  Rp.nl:  and  Fanily  Status  variables,. 
Significant  correlations  were  found  as  follows; 

1)  For  nales  negative  correlations  were  found  with  Social  Rank  and  cancer 
of  all  sites,  upper  G,  I,  tract,  stonach,  and  pancreas.  There  were  no 
positive  correlations. 
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(C)  ■  Major  Findings  (Cont'd)         ■    .    .   - 

2)  For  fcnR.lcs  Social  Hr.nk  wns  neie^.tively  corrclf'.ted  with  cancer  of  th 
G,  I,  tracts  stonach,  and  cervix  uteri.  The  usu-^l  xiositive  associatior 
for  TDreast  cancer  was  not  found, 

3)  For  n^lcs  Ffjnil7  Status  showed  sone  positive  associption  for  cancel 
of  the  prostate, 

il)  For  fenales  F^xiily  Status  was  positively  correlated  with  cancer  ofjl 
the  stonach  and  pancreas  and  negatively  correlated  with  cancer  of  .thcj 
cerviz  uteri, 

5)  The  interaction  of  Social  Hank  and  Fanily  Status  is  evident  for  cjj 
of  the  stonach  v;here  the  highest  rates  for  "both  sexes  was  in  the  Low 
Social  Sanlc-High  Fanily  Status  areas.   This  is  also  true  for  cancer  o| 
pancreas  in  fenales.   Cancer  of  the  cervix  uteri  is  concentrated  in 
Low  Social  Rank-Low  Fanily  Status  area. 

(D)  Significance  to  Cancer  Research,, 

1)  A  nunter  of  studies  of  socio-econonic  factors  in  relation  to  canc^ 
have  been  nade— first  in  England,  then  Dennark,  and  nore  recently  in  tT 
country,   Socio-econonic  gradients  h^.ve  liecn  found  fairly  consistent  f( 
sone'sites;  less  consistent  for  others.  For  exanple,  cancer  of  the  'brrfll 
in  fenales  does  not  show  a  grndicht  in  oiir  study,  '  There  have  been  oth< 
departures  fron  European  studies  in  this  country  and.  what  dinensions  "bt  t 
denonstratc  then, 

2)  In  this  study  three  sociological  dinensions  v;ere  considered  for  nermi 
ing  gradients;  For  sone  sites  the  interaction  of  two  dinensions  appea: 
to  indicate  they  reinforce  each  other, 

(B)  Proposed  Course'  of  Project,  .   .- 

Dati.  sinilar  to  that  fron  S^n  Francisco  pre  now  availpble  for  C-^kland  .id 
Los  Angeles,   It  is  planned  to  repeat  the  study  with  these  data. 
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fiichard  A.   Malia^ren.  Anna  Lean  Lulaney 


PRINCIPAL  INVESTIGATORS 


Mary  Gideon 


OTHER  INVESTIGATORS 

PROJECT  DESCRIPTION 

(A)  Objectives 

l)   To  determine  the  relationship  of  certain  neck  tunors  in  nice  to  ex- 
tracts of  leulcemic  tissue-, 

(B)  Methods  Employed 

1)  Tissue  extracts  were  made  of  tissues  taken  fron  nice  dying  of  leukemia 

2)  Cell  free  extracts  were  prepared  hy  ccntrifu^ation. 

3)  Newborn  and  older  mice  were  injected  with  the  ahove  extracts,  then 
observed  for  development  of  neck  tumors  and  leulcemia, 

4)  Tunors  produced  in  this  way  were  examined  histologically  and  used  for 
transfer  experiments,. 

(C)  Major  Findings 

Neck  tunors  were  produced  in  AKR  nice  "by  injection  in  early  hours  of 
life  with  acellular  leultemic  extracts  from  AKR  mice.   The  development  of 
these  tumors  was  not  affected  by  the  simultaneous  injection  of  leukenlc 
cell  antiservm,  or  later  injection  of  leukemic  cells, 

(d)  Significance  to  NCI  Program 

l)  The  relationship (if  any)  of  different  types  of  tumors  and  leuk- 
emlas  is  essential  to  an  understanding  of  cancer. 
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(E)  Proposed  Course  of  the  Project 

Search  for  an  esplanation  of  the  nechanisn  "by  which  cell  free  leukenic 
tissue  extracts -can  induce> neck  tunorsin  a  homologous  strain  of  nice; 
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PRINQIPAL  INVESTIGATOR(S) 


OTHER  INVESTIGATORS.  . 

^  PB9JE6T  Cg^QRpTION 
Ctjectives 

1)  To  determine  the  nechanisn  "by  which  a  localized  nalignant  tunor 
produces  systemic  effects, 

2)  Specif ica.lly,  to  deternine  whether  or  not  extra.cts  of  cancerous 
tissue  will  pffect  the  rate  of  cell  division  in  nouse  liver, 

(B)-  Methods  Enployed 

1)  Injection  of  extracts  of  cancer  tissue  into  nornalnice  . , 

2)  Cont)arison  of  the  mitotic  activity  in  the  liver  cells  of  the  experiment- 
al animals  and  in  normals, 

(C)  Major  Findings 

It  has  "been  shown  that  v/hen  extracts  of  cancer  tissue  are  injected  into 
normal  mice  an  increased  rate  of  liver  cell  division  results, 

(D)  Significance  to  NCI  Program 

1)  Obtaining  basic  information  on  the  relationship  between  tumors  pnd 
their  hosts. 

(E)  Proposed  Course  of  the  Project 

Continued  search  into  the  mitotic  stimulating  activity  of  tumor  extracts. 
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■  '  2)  To  i'feiate  geogi'aphie  ■p.Vttci'ns  of  mortality  to' e£vifonnental  factors 

such  as  -underlying  geologic  fBrmatio'n,-' type- of '  sbilj/Water  supply,  housing, 
and  "background  radioactivity  of  soil,  water,  dwelling  houses,.,  pavenents, 
'  watery'  etc,  ■   ''  '   '   'V ' "   '  '  f .'  ''.'^  '  [        ;       /,."". 
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■  1)'  Previous  work  do  fie  ty  the 'Putilic' Heal ]th' Service/Station' in  Hagerstovm 
has  revealed  that-' the  pbpixLatioii- 6f  Washington  Ctjunty,  Md,  has  ■'been  renark- 

■  ably  stable  for  many' ye'^rs,- ' ''  '  ■■  ■■'     .'■,.."/'; 

2')  Transcripts  of  all  death  certificates^  for  Washington  CoTinty' on  which 
cancer  was  mentioned  are  available  in  the' CduhtV  HealtK  Department  covering 
the  period  from  1898  through  195'+. 

'3)'  "The^  residence  'bf 'each  cancer  decedent' since '1924"  will  be'  located  as 
to  election  district  and  as  to  whetlier  insid'e'ot  outside' the  city  of' 
Hagerstbwn.-  Age-adjusted  cancer  death  rates  will  be  computed  for 'each 
election  district  in  the  county,  for  the  city  of  Hagerstown,  and  f pr  each 
district  within  'the'' city -for  lO-^yba]*  periods  centered  around  the  'census 
ye^rs  1930j  19^0,  and  1950.-   ''  '  '■'■'" 

h)     From  maps  owned  by  the  city  government,  the  dwelling  of  each  cancer 
decedent  in  Hagerstown  will  be  coded  as  to  nge,  type  of  constructionr 
material  and  roof^-  From  these  data  the  possible  association  between  type 
of  housing  and  cancer  mortality  will  be  studied. 
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5)      On  the  tasis  of  gcogrfphlc  p-^ttorns  discovered  and  the  relation  of 
housing  to  cancer,    if  any,  more  detailed  studies  will  "be  undcrtal:cn  of 
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(D)     Major  Findings 

■llone,  ■■. .,....,., v..    -         .■■■....■.;.  ^i.;.-v  .:.■,.,.  ..^f..;., 

(B)   Significance  to  Cancer  Research 

'  l')'"'L"lttl'e  Work 'has  Ts deli  done  lin"  gebgrApKic'TiatVerns'  of "^banc'eKf-or/are 

snaller  than  counties  or  cities.   This  analysis  alone,  for  a  30-year 
period,  sho-uld  he  a  worth-while  contrihution, 

2)   Studies  done  in  the  Netherlands  and  England  have  reported,  ■a«;soqia^i is 
of  geologic  fornations,  types  of  soil,  and  conposition-of • drin&ing  water: 
with  cancer  mortality,  Prelininary  study  on  another  project. -of  th€>i  !F§9i 
,,  ,.  has,  ijid.i,ca,t.ed.  the^existenp.e  of,  p.a^t,t,exns,  of .  .c.ancer  mortality  dn-. the  U,  'Sl 
which  coincide  to  some  extent  wi'th!  g6£)|fr.aphi.c  and,g,eologic  f^eatures,  of  M 
areas  involved.  The  present  project  is  designed  to  throw  nore  light  on 
,.  this  pro'blen,,t35.rotigh  in.te,ij,^iye,  at,udy,,yOf;..a.,,Bi^le,..county  where  ..jsopuiatlo 
.  . '.y.^.'has  heen  s.tahle  foii'a  ^o'lig. 'peri^^^  .•  .  _    .. '  .,.,,'. 

' 3)  Liftlc'  is  known  of  fhe  effects  "of  long'  tern  exposure  ,tA  very , low 

levels  of  ionizing  radiation  on  health  or  on  hunan  cancer  Inci'dence, 
although  such  effects  have  heen  generally  presioned  to.  .he  .negligible',  ' 
Little  study  hap -he en  made  of  local  variations  in  hackground  radiation 

except  in  areas -of  sp„eGial,  .interQ&t,..  hut.a  f.ew  .stirvey.B  have .  shown  .'Such 

.,!  J ...!,',  variations  to  he, great,'.  Pr-ellm-inary.  .9-'bse3;v;ations  in.^'/|ashljQg.ton,  Qo'ujity 

'  "■  have  indicated'  -tiliat  the  ha'ckground  radiati'p,n  ,varie^;.T}tldely  from  .place  \ 

place.   It  is  hoped  that  intensive  study "0 if  suhdivisions  of  this  countj; 

,.,;.,,  will,  .gi.ye.  at,  le^'St  tentative  .answer,$,_.  q.s  ,tp  any  posslbLe.  .r,§^.a.t.ion  be  twee 

...  '.  ..e'xpq.stire,  .■ij'o-'hac.kground, 'rf'^if^'tion  and  ,m<?rtplitjy'  from,  (V'^cer, .'.',.  .,  ,  , 

(F)  Proposed  Course  of  the  Project 

1),  ..Preliminary  wqrk  of  .c|ie.cking  andL  .coding-, ..death,  c,Qr.tif,icates...is  amdei 
•way.,.,  and. mortal i.'ty.'yfites  for  J.ocal  ?^.rc?i,s  should  .jj.e,  completad-lnya  few 
.,..,-.rnpri,ths,    ._ ,.  ..  '..      •,  '■■,■■'.:,.      ., .,  ,    ..  .  ,  ....    ...  ..    ..    .  '_,.       ,;..■.•,;;■'-» 

....'2)     Thie'- studies  of .  enyiyoBne.ntal.  ini^luencea  will  require,  a  oonsid^^ 
'  longer  time  ♦•  -  possibly  a  ye^r  or   two  nore:,.  ,  .■,,..,■.;  ■       .  ,  ,. 
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Vaginal  and  Cervical  Cytology  a^.  a  neans  o.f^  ^ancer  Case- Flndlng<"  Coltun'bus.  jhlo 
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7;-  ■  Dr.  Ennerlch  Yon  Haam  and  Dr^.  Raynond  E.  Kaiser 
PRINCIPAL" INVESTIGATQR(S)     ..,,  ,     ~ 


3  Dr.  John  L^  Ullery  ^nd  Dr.  Samuel  C^  Ingrahan.  II 
OTHER  INVESTIGATORS 

9  PROJECT'  DESCRIPTION 
(A)  abjectives* 


l)  Relative  conpnrison  of, vaginal  aspiration,  cervical  scraping,  and 
aspiration  of  the  uterine  cervical  canal  as  sources  of  cytologic  test 
! -naterial  in- sase-f inding  for  cancer.- of.  the  uterus  in  the  adult  female 
population. of  Colunhus,  Ohio  •  •■  ■■    : 

,2)  Evaluation  of  vaginal  aspiration  for  reliahility  as. a  case  finding 
test  for  cancer  of  the  uterus  in  the  adult  female  population  of  Columbus, 
Ohio.  :■.,,■  ■  ■     ;■ 

3-)  G&,s'e*>f  inding  |"or  cancer  of  the  uterus  in  the  ad\ilt,  female  population 
of  Columbus,  Ohio.  ■  •   ''  .   .  •. 

(B)  Methods  Employed, 

1)  By  means-  of  the  vaginal  smear  method  and  other,,  medically  accepted 
cancer  diag-nostic  tests- and  procedures  "  survey  is  to  be  made  of  the 
adult  female  poT)ulation,in  Greater  Colxinbus,  ^hip  for  occurrence  of 
Uterine  cancer.  ' 

2)  Cance r  cases  detected  are  to  be  evaluated  and  treated  appropriately 
by  usual:  accepted  medical,  radiological  and  surgical  metkods, 

3)  Apt)ropriate  clinical  and  medical-statistical  records  will  be  kept 
to  provide  axiequa.te  patient-f ollow-riip  and  evaluation  of  titerine  cancer 
occurrence,  incidence  of  false  negative  and  false  positive  case-finding, 
results,  and  efficienoy  of  the  several  case-finding  and  diagnostic  methods. 


PAGE  2 
■   ■      ■■■  -ESOJJICT  HEPOST  FOHy[   (Cont'd) 

Methods  Enployed  (Cont'd)  j 

;,  •  ■;-^,;'-     -v     /^);  ..  :rph"is   st-iidy  will  iCoJiflS^t-'-Qf ;.two  .  in'iie'rrclnte'd'  butV  jJl^yslbiailv.  d'f'stinc^ 
"  operations: 


■*^   vv^' 


a)   Helntive  evaluo.tion  of  case-finding  and  diagnostic  techniques:- 
, In  .this,  portion  :Of.  .the.  studj''  enphasis,  will.- he,  placed  u^O.o.n  .t.he 

:•■'.,■■■,  ■•.  ?v.  ■■■-^bhor'ott^hness'With 'Vhi'cha  rahdotily  ■'s'e'l'fectes'd',  i-'^rgti.'gr,QTiJ&-;of'.j^at"leis 
arc  examined.  Here  the  nethods  of  exfoliative  cytoloey  to  he 
enploved  are  the  tricing  of  a  vaginal  snear  according  to  a  standar(3( 
techniquBt  plus  ,  the.  taJcing  of  .cervicaJ..  sc,rapings  .and  cer.vipal 
-■•  ■  ■•  ■•  ■ -■  aspiration- after  exposure'' of  ■■th'e'-  cervix  hx   epec-UlTiin',,;;'  In^-J^eCtlon 
and  description  of  the  cervix  will  also  he'  recorded  hy  the  ex^^nir 
physician  or  nedical  student.   The  several  lahoratory  specimens 
will  he  examined  ajad  evaluated  separately  and  ,the  finding.,  of  the.' 

•  ■■■  ■•  ■  '  several  methods' 'coilat'e'd'/- correlated,'"  cdnp'aredv.''^^^^^^^^  '' ■ 

h)   Case  finding  for  relative  occurrence  of  uterine  cancer  in  age 
specific,  national-origin-specific  and  othep  specif ic.-.pppulatio.n 
segments:  «-  in  this  portion  of  the  stud7;"  emphasis' will  he  placed 
upon  offering  vaginal  aspiration  exfoliative  cytology  -to  large 
popul.ation  segments  on  a  periodic  recall  hasi's,  specific  diagnoel 
hy  accepted  clinical,  and  Jahoratory  nethods,  an.d, appropriate  ther  y 
'  ;  ■'  '■  _ ,.  of .  all  patlQnfs,  Ifound,  |to' H^ye  uterine'  cancer,  '.f^.atieint.  records  wl 
'. 'be''knalyzed' hios')trt,tist'icaliy  for  'incidence,  prevalenc'c;  and  other 
pertinent'  factors  con'ceii'nihg  ute.ri'ne.  cervical  cancex,.-.  l,tp  detccti 
and  treatment  in  an  adult  female  "population, 

(C)  PatientJ^ateriaiyV  j' "'.  ,,.^  ,-'.:' "  i",   "..  "'  ...   -./^  ■  -.^    ■.'      '  ■  ■ 

Patient  .material  is  to  he  the  adult^  female  population  o!f  Greater  Colum 
...,ph.io,.  including,  clinic  .^jid,  hospital.,  patients,,*  indigent  'patients;,  patle  ;e 
of  private'  physicians,  industrial  v/orkers,  and', .the  p.rcsuiaahly  healthy 
female  population  of  the  area, 

(d)  Major  Findings  .-■'•■. 

._.,,  --lone,'  ''J^hiis  study  w-'^s.'.initigtM' in  Pecfmher,,  5.9^5,^.,',  Is  th?^ 

■■"'  'appreciahle-  nui;-i)3er4vpf  ,pa.t'i'.G.ntS^  wil.l.^  h^^      ^pj'ocess'ed  hy  t^ie.end  of 
■'  "'"'the  'first' quarter' of  the  year,  1956,,  '_..  ., !/-.',';,  .'    ^'    . 

(E)  _  Sign,if i,c^:n-pe  to  JilCI  Pxo.gr9m.   ,  ^^  .,   ,  ,  ^^..,   ..,■....,,■....,■■■■  ■   -■■■ 

1)   Coliefction'and'cbliatioh  of  "further"  data' b'n  course' of  development, 
,  .  in.cidc-n,ce,  prevalence,.,  troatf-hility,  and.. other  pertinent  fac,t§  about 
;  hiriar^'V-.'^orine' Qe;rvical.  caficer.,.  ,.>..;;,-..   > -■  .,  ,;  -.    <  .;    -u 

.'■':'  '    2)  Evaiuatipn"  of  off  ecti,yen^.ss,  of  e>if  oliative,,cyt'&lpgy.  in  ,c-'*^se--f  indir. 
for  uterine  cervical"  cancer. 
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(E)     Significance  to  NCI  Progran,  (Cont'd.), 

■    •  '3)'  'Relative  evaluation  of  the  several  accepted  nethods, '(including  vaginal 
aspiration)   for  recognition  and  diagnosis  of ,  uterine  cervicpl  cancer.,  , 

■/|)     Source  of  information  foi;  conparison  with, .existing  data  on  Incidence 
-.     ■   .  .ind  ,prevale;nce 'Of ,  uterine  cervical  caiacer  in  various  segments  of  the 
'  feriaie  poii^ulation  of   the  United  States,. 

5)    .Independent  evaluation  qf  vaginPi-  cytology-  as  , p. •  caste  finding;  hetKbd  '■ 
■     •  ■for-utei'ine  cervical  cancer  for  comparison  virith  dat'a  from  other  population 
groups   in  other  geographical  areas.         .         , .  ,,   ,,  .    ,.  ■._.   ,  .  -,.     .- 

(F)  •  Proposed;  tJpTir^e' of  the/Pro^ecft.    :'v"''  ;.';      '.■'  ;      .'  ,,';.,',,'■•  .V  ,,•<.;::-;  •' 

Aiihtee'tofiVe  ye'^r '(apDrOTDlations  permitting)  ;case-ifinding  jir^agfyn' and 
'•cllnieal  rfes'earch. evaluation  of  uterine  ■cervical  cancer  'ih  the  ai^Ult  t,eirinl,§ 
i)opuiation,of  ffrekter:'Colurahus.^  ■■•"      • 
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_  COOPSRATIVE  .RELATXCNSHIPS:.    -  .....    .  | 

This   is  a  joint  project  of  the  'Ohio  Stf.te  University  Medicp.l   Schooltt 
the  Field  Investigations  and  Denonstrations  .Branch  with  cooperation  bf  -the 
Oolunhus  Acadon.7  of  Medicine,    the   Col-unbus"  City  Health  Departnent,    the 
Practicing,  physicians  of  Colixibus  and  .Fraidcldn  .County,   ©hio,   and  the  Colxriis 
and  Fr^ahlcLln  County  units,  of  the  -Anericart  jCance,r  Society  under  a., plan  dr»V) 
up  cooperatively  hy  the  University  and  the  :B,:;3p,nch  (Novenhcr  29.»   1955.) 

13. ,    \ 

RELATED  RESEARCH: 

A  nunter  of  parallel  investigations  under  NCI  research  grants  and 
severa.1  parallel  studies  in  other  geographical  locations  being  conducted 
cooperatively  by  University  Groups  and  the  Field  Investigations  and  Denons- 
rations  Branch* 
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"'     .     PROJECT  DESCRIPTION 

—         (A)     Objective 

,  j  To  detect  possible  harmful  effects  of  fill-out  from  nuclear  weapons 

^J",  1  tasting  through  their  influence  on  those  vital  statistics  which  would  be 

'°  \  ■  affected  by  harmful  genetic  changes  in  the  population  or  by  increased 

r  cancer  incidence. 

(B)  Methods  Employed 

1)  Items  of  vital  statistics  which  might  be  affected  by  direct  or  by 
genetic  effects  of  radiation  from  atomic  fall-out  will  be  tabulated 
for  a  base-line  period  of  10  years  and  for  each  year  following  the  start 
of  nuclear  weapons  testing  in  Nevada. 

2)  The  items  to  be  tabulated  include  sex  ratio  among  live  births,  infant 
death  rates,  fetal  death  ratios,  birth  rates,  death  rates  from  congenital 
malformations,  and  death  rates  from  cancer, 

3)  The  tabulations  will  be  made  geographically  on  the  basis  of  the 
approximate  path  of  prevailing  winds  from  the  Nevada  test  site  in  the 
search  for  possible  changes  along  this  path  which  do  not  occur  iti  other 

areas. 

(C)  Major  Findings 
iione. 
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(d)  '  Significance  to  Canc.&x^'^SSee^m'i^il'i^:'^:-^:-:^^^:         '"""'   '"  '  '    ''■' '"^-M'fY-.v.:^;.! 

1)     Any  increase  in  cancer  mortality  along  the  path  of  atomic  fall- 
...... v.!V' .'  '•  ;.;l9ut  'wh.ich_  did  not  occur  in.^  other  area3  and  tiqt^o.therwise.  eifplained 

'^iVs'  .•,.  •••'...vitjrquld  raise  tha  presuifii^titofti^f /iiiito'tfeised  cancer  irtcldence  due  tp;.;- 

radiation  damage. 

..,.,.,  , .,  vr2>'  {40jf::un^xplained  increase^^in jthe  ot  to  be  tabu^^jed  wquI, 
raise  the  presumption  of  radiation  damage  to  the  pop'ul§^4^hs  ,p6n(:'^rti( 
and  of  possible  increases  In  cancer  incidence  some  years  later. 

,.,.,, iR}     Proposed  Co^uree  _pf  .Pro j;,ect_ ___ .-,..    ■,  .;;  ,,;;  ■ 

1)  Statistics  for  the  base-line  years  have  been  partly  tabulated. 


.2:),  Vital  statis^csj;;^for.j|95i^^^^  so, that  yej^y; 

preliminary  results  can  be  obtained  within''a  fewwt^iiths.  dpnpljiisiv 
results  may  hot  be  forthcoming,  however,  for  a  few  more  years. 


■■■■-■-  <■■  ...   ■'•    •:.::.,-.ry;,    ..J;     :.  \      ■'.:.;   ../  J',  ;;/  >,.;, 
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■   SECTION  OR  sikviCE'  ,  •    '     .         '•    LOCATION<IF  XDTHER  THAN  BETHESDA)     SERIAL  NO. 

6,  invironniental  fixpoaure  and  giedical:  history, -with  erophqsli^  oitji' prRgnancy-time, 
;  ^tkbJECl■  TITLE  ■     "o£  mothers,  of   leukemic  children  , (ages  ,()*l4;ryi^s,) 

f.  ''M^  Manning'-'    -•;■•■  :    >•.:■..■•  i  >.' •     ..   ■''■'■■■'  "■■  •       ■   ;'..  .     .o>:  ■':'     \i     ■ 

'  FlRlNCIPAL  iNVBSTIGAT(»(S)«      H""""      '     '     •  ^  '■  .<•,..;,;; 


.  R.   F..  Kaiser  

''0TH^''TNVE^bTIGATORS^  -  V:  .     ;■■);  :=;'  -■>/  ^-p    nif:^>ky...[ 


9^<iPRb3EC'ri)E^RIPTION  .-i/    v;    '^S- i^,'' Vi-j    C';.-    c  .,.,;-^v.:-v;:..  .,»•(;■.  s/^;.      ,c /. 

(A)  Objectives  ■■^:vm-  .     iJv    ^k,-;;;';;:':;  oJ    v:^;K;';:;.      ■>■  .  ^      (U). 

■  ''^••''■•'l)•  this: Study  was 'IWta<* 'in  1954  as-'  inGiu-ded  in  NCI-lt6  into  a 
-  '    "Leukemia  project",   a  '*LymphortiaCa"'p'rQJt2Ct  and  an  ."other  cancer" 
project.      This  is   the   leukemia  project;    •  ;; 

"'     2)     TO'  determine  whether  anything  .-Iti  the  environment  of  the  mother  may 
have  caused,  contributed  tb  dr  prf(5cipitated  leukemia  in  the. child  (by 
means  of  transplacental   transfer  of  a  possible  hypersensitivity  with 
■"'''■'.the  tioiie  mktrow' as  the- shock. 'drgari.)  .         •■      .  '■ 

(B)  Methods  Employed 

.  . , . 1)     A  question  sheet  was  developed  which  would  include  pertinent  data 
*"■""' coticernih'g' both  the' mother  and  the^child-.-   "      ..>;(,;>  SiV-'     ■         ■ 

'2)' 'Mother's 'of  leukemic  :childriinM'a8:68<J-l4)'iare  injarviewed  early  in 
.    :     the  90urse  of  the  child's  disease.     Particular  care  is  taken  not  to 
.     ,j- .'■,  relat^f!l:iv4  qus'sti6r^  to  tfce,  chiM;  t^^  a  way  as  to  disturb  the 

'*    - 'inoVherV' Wiill  siM'lat'-qu^V^  aboytoth^r.  siblings., 

'   3>''  Hbspltal  Vet'br&s'ij'f  t.te-inc(t'het^^a^  4f',  fehay  cpntain  data 

pertinent  to  the  question  sheet.  ;.:',.■'■;;     ■•' 

■■•■■■- '^y    'iti'dus'tt'i-ai'  'eivpokxit&'s-  avs^  fblltSWbd  up^  wiwre.  practi^cable.    ■; 
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5)  Material  from  question  Cheats  is  collated  and  studied,  for  facto 
common  to  the  several  casas. 

!.---:,^(5ciX'  Major.  Findings  •    /  :^' •;,>•:,•  •:'r.l •;:  ^.'-.'^  •  ■  '  .      _.    .v..  • 

1)  Mothers  of  leukemic  children  show  a  higher  incidence  of  hay  fevo 
asthma,  and  hives  than  mothers  of  (a)  normal  children  and  (b)  Mother 
I  .V  ',..•. 'v  of  children  with  other  malignancicis.   If  lymphoma  cases  are  excluded 
■  '•'''.'■   .'.■•,.  from  "bthepnsalignartcie a'* ; the -difference  in  incidence  of  a llergsyi 
histories  for  the  mothers  is  even  more  impressive, 

•.:-..■•.(  ■  ;■;  /.■■  2Jl.?  ..Mothers  of  Aeuki^mic  childran  -hayCi  «  history  of.  greater..v.it»4u5t.tia 
ekposvre'to  poss:Ebl-eA6drdinoge«s^  than  do  mothers  of  the  contjrQl.grc) 
of  children,  or  do  mothers  of  the  children  with  other  malignancies. 

,   .  3)  ,  Mother  s.  of  leukemic  chil^^  in  their  histories  a.higher 

incidence  of  blood  transfusions,  exposure  tps^lieylates,  ai)tihMt;aiE,ii 
tonsillitis,  viral  diseases,  miscarriage,  stillbirth,  exposure  to  pen 
or  varnish,  frequent  use  of  bleach,  and  use  of  insect  spray. 

4)  Mothers  of  leukemic  children  are  older  at  marriage  (Age, of. ttpftht 
at  birth  of  leukemic  child  has  not  been  tabulated) 

5)  Smoking  histories  are  parallel  in  all  groupis.ibf  itoathetfs.  questiord 

(D)  Significance  to  Cancer  Research  .... 

I)'- TMS'fetudy'hks- uhcoverad  thfe  facts^  noted  above  whichv  with  furtltlt 
■'  istudies  may  help' establish  Hn-etii&logifciai  factor  ox   factors.:in.  acuti 
leukemia  in  child-hoodi   ■  'i  ;  •.   .:•:•,•., 


2)  This  study-  already  .implies  that  leukemia  may  .have,  a.;  different 

etiology  fr©m  other  cancers  of  childhbod,: ...  r  ,:.....,■. 


I 


3)  Several  avenues  of  approach .  are .  opened  for  fur-^ther.  investigatio(" 
of  prenatal  and  postnatal  environmental  influences  on  childhood  canisr 

(E)  Proposed  Course  of  Project 

1)     To  continue  interviiaws  with  jjiothers  .of  ,leuken)ic  f^hildt-en 

S'J!:     ;2)  V  Tot  tabulate  ri^sUlts  f  or- correlation -of  i.f^ctprs  ipr-' commouf 

.  .'"2!  ^3):  :^;T<jvcorr0la*©  thei  known:  sji^nif  ipant  ,f  ac^bprs-  with  .chjLld'  s  respons 
£o,(4i>i  therapy i  <-2^-cour«e!:  ofc  the(  dis«aae,;-an3d  (3)  .blood  findings 

r-:-  -  04)';  To  develop  labbratoxy. tests  >,which  will  corroborate  the  findingeof 
the  questionnaire,  .  -     •:     ■•  .  i        ;- 

5).    To- 'fe'xtend:  the.^istudies  to'  other  hospitals;  in  this.drea,  and  to  (be 

areas.  ■ 

6)  To  extend  studies  to  other  age  groups,  I 
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BUDGET  ACTIVITY: 
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irolj  1 

inci.  , 

:lliis(  i 


RESEARCH  £_/ 

REVIEW  &  APPROVAL  /~7 


ADMINISTRATION       £J 
TECHNICAL  ASSISTANCE  /xl 


COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANIZATIONS,  PRO- 
VIDING FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT  IN  EITHER  1956  or  1957 i 

Children's  Hospital,  Boston,  Massachusetts 

Children's  Canci^r  Research  Foundation,  Boston,  Massachusetts 

Children's  Medical  Center,  Boston,  Massachusetts 


uentll 


{   IF  THIS  PROJECT  RESEMBLES,  COMPLEl'lENTS ,  OR  PARALLELS  RESEARCH  DONE  ELSEWHERE 
dy  I   IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PERSONNEL,  FACILITIES  OR 
„j(„  I   FUNDS),  IDENTIFY  SUCH  RESEARCH: 


r.nt 


Ddci 


None, 
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IFSTITUTE  LABO'ATOHY  OB,  BPiu^CH  ,        .,  ,.......■■■       .. 

3»  gleld  Studies  Sect4ons     '  l^.-r-  ..■      ■  -      ..■'...,/  .  .'  ,    '      ;.:;;'    .  .      '  '  ^,:'  HCI-l^Q 

'  SECT!  OF  OK  ,SSB-7ICS--  •  . ,.        LOQA-TION.  ClP'OTJUnt  THAI!  BETHESDA);  .     . ;  '■  SmAL  NO, 

6.!  rreogr-T^hic  Sistrihution  of  Cancer  in  the,  y.   S.       >      ■:       ^     ■ ■■     ,        ,■    ■  .      ■  -  - 

PHOJECT  TITLE 


P.,  A...j:,awronce..  H.   Greensville. 


PRINCIPLE  niVE3TIGAT:H(S) 


8,  B.  E.  Onrroll.  S.  C.  Ingr^,hpn 


OTHER  INVEST  ICr.'iTOHS 

9  PROJECT  DESCSIPTION 

(A)  ffbJcctivGSt 

To  nn;o  the  distrilDUtion  of  nort^'lity  due  to  nalif:n"nt  dise^.se  within  the 
United  States  and  to  sec  if  any  t^'cof-r-'-ohic  patterns  exist  which  ni^^ht  "be 
correlated  with  variations  in  known  f:eoloplcal,  topographical >  or  other 
fef'tures  of  the  country, 

(b)  Methods  Enployod  ■ 

Utilizing  mortality  dat^^  published  by  the  NOVS  for  the  years  19^9,  1950  &   : 
1951»  the  relative  frequency  of  de^th  reported  to  h-"ve  been  caused  by 
cancer  was  conputed  for  each  county  v/ithin  the  U,  S,  The  ratios  eo  cal- 
culated for  the  counties  within  each  State  were  then  a:sEayed  in  descending 
order  of  nagnitude,  and  split  into  quartlles»  On  a  nap  the  top  25^  of 
the  counties  within  each  State  were  painted  red, and  the  second  25^  were 
p?.inted-yellow»  • 

(C)  Major  Findings 

1)  The  resultant  nap  shows  definite  £-:roupings •  of  contiguous  counties 
within  states.  These  groupings,  in  nany  cases,,  differ  fron  those  pr'tterns 
shown  by  napping  of  population  sensity. 

"  2)  In  several  notable  instances  there  -re  -natternB  which  extend  across 
as  nany  as  three  different  st-te  boundaries,  and  one  striking  pattern 
seens  to  follov;  the  Appalpchifji  nount^ins  ch^in  fron  Alabajia  into  Few 
England,  Other  notable  p;"tterns  -^re  found  in  Florida,,  Kentixc^cy  =nd 
Central  Tex"S, 
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(D)     Slf;niflcnnce  to  Cancer' ResePtch' 

ThiB  project  constitutes  p  nethod  for  loc^^i.ting"  gcof^rnphic  p.reas  showijig 
.•,.  .h'ip'^f  ■ent .  nnQO-?.!  i^  -  in..-  .the;  .accurren^ce  of  npj.4gnpnt  ■  dlsep.8G.ii;  .'•  As  these'  Ar  ( 
.   '    -''.re  located  it  is  proposed- th"t  they  bo  studied  individually  f or  unusiop 
environiientpl  factors  which  night  °.ccount  for  the  Rnonalles, 

■(.E,)..    .PxQ'nosed  Course  of  the . Pro.^eat > -    ■.. .  , '••■  ■'.'■..•...-  -  ..,».v:.'.y',.i'.>,. '  ■>■■.  ■  .■    ■  ■    - 

The  naps  dovelorted  to  d-''te  "re  based  upon  data  which  are  known  to  be  em 
As   tl~ie  and  personnel  becone  ^^vailable,   nore  refined  figures  can  be  dev 
,.  elpped  .and  the  accuracy  ..and  .slg,nlf.teaj«;o..O'f.'..etlie.  ni*.Ty-;Vi'l,li:.-b'e  .Inprovod*- 
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BUDGET  ACTI'/ITT: 

KG1SE.\BCH  /  / 

EBVIE-;/  &  APPROVE         fj  IBCHNICAL  ASSISTANGE     jTl 

COOPBHATlM  UIHTS  OP  THE  PUBLIC  HEALTH  SERVICE,   On  OTHER  OIlGAjJIZATIOl^S,   PRO- 
VIDIFG  PUm)S,   FACILITIES,    OR  PERSOiaiEL  FOR  THIS  PT^OJECT  II  EITHER  I956  or  1957$ 

None, 

IF  THIS  PROJECT  RESEMBLES,    COMPLE; [EMS,    OR  PARALI^ELS  RESEARCH  DOKB'  ELSEWHERE 
IN  THE' PUBLIC  HEALTH  SERVICE   (WITHOUT   IFTERCHAHG-S  OF  PERSOl^IMEL ,   FACILITIES  OR 
FUnas),    IDE^TTIFY  SUCH  .RESEARCH 

None 
ENTRIES  FOR  ITEI45  l^J-,   15  &  I6, 


'.;.'l:l  il'".'u.  '^IXi. 
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PSOi/ECT  SllPORf:  IDEM  ::   ;■•    ■     - 

!■>   Qpncer      , 2,     Field  InvGsti^a,tions  &  PenonBtratlons  Branch-     .    . 

INSTITUTE  LABOHATORY  OR  BEMCH 

L  Field  studies  SeotJons       4.     Ee^keley^.   Gallf ornls.  .    .         ■    .—      '^-   NCI-l-^lfc^ 

SECTION  OR'  SERVICE  LOCATION.  (IT  OTHER;  THAN  BETHESDA)  :  SERIAL  NO. 

Cervical  Smear  Cytology  j^.s  a  near^s  of  cancer  paso  Find;lne;^~Sa'n  Dlegoy  Cp-^'j*; 

PROJECT  TIELE  .  !v       ■    •     .  /    ■  ..■  ,      ,  . 


.  Jr>hn  E.   Dunn»  Jr..   M^   D. 
PRINCIPAL  INVESTIGATOR(S) 


].  Dr.  Purvis  Martin  and  G9llal)oyators 


OTHER  INVESTIGATORS 


).   PROJECT  DESCRIPTION  ^.     .  ,.  ...    .-.,. 

(A)  Olijoctives 

l)  To  extend  the  activities  of  the  cytology  work  of  the  Gynot  Clinic  to 
.  'iQclude  indigent  wonen  of  San  Diogo"  City  and  County,  .'      '  ■ 

i     2)  To  nal-:o  available  data  on  this  segment  of  the  population  regarding  cer- 
[     vical  c^incer  for  study  along  with  the  data  already  availahle  fron  exanina- 
j      tions  of  Bone  40,000  private  patients, 

(B)  Methods  Employed 

1)  The  Gynot  Clinic  is  composed  of  a  group  of  gynecologists,  operating  a 
cytology  laboratory  jointly,  who  are  thoroughly  convinced  of  the  value  of 
cervical  cytology  in  cervical  cancer  case  finding.  They  have  operated 
their  laboratory  at  minimum  fees  to  make  the  service  as  widely  available 

I     as  possible  to  other  -nhysicians  as  well  as  their  own  group.  They  have 
not  been  able  to  extend  their  service  to  indigent  women, 

2)  The  cytology  laboratory  has  excellent  T)rof essional  and  technical 
supervisory  personnel  and  extension  of  the  case  finding  program  to  the 
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Methods  &iployed  (Cont'd) 

indigent  popiilation  can  "be  acconpllshed  through  the  addition  of  screen  , 
'■..I.  "...  .',,..,  iieciinixiiarLS.i..    Two.  auch;,';t;(S£Jhrii'ciaj:iS;  .wiil  be  fwided  -ftoif  -this  -purp'Gisje,.:.  „■ 

(C)  Major  Findings, 

!.'.<■. i.  1.)^  -  Hone,.a"s'  yef..'slnce  .the,..pro.Jiad,t '■la.dnl.y.  staTting«-.--.*!rhe  Gynot  Cl-lnlc 

beginning  an  analysis  of  their  acc-unulated  data  to  date  with -a  speciPl 
Projects  Grant  awarded  for  that  purpose, 

(D)  Significance  to  Cancer  Research 

i)  The  study  will  provide  data  on  the  findings-  froh  s-creenin^'  patle'nt 
using  direct  cervical  specinens,   (Menphis  is  using  vaginal  pool  spect^ 

2)  From  the  standpoint  of  cancer  control j  it  will  he  of  interest  to  ]". 
whether  private  physicians  can  effectively  proracte  a  progran  of  coranuit 
••■- ^-  •..- op^se  ..finding.,  ■■  ■.■..- --  ■  . -•■ ■■  '  ■'  -•.'.'.-•.;.   .;'.;.,•.;■.  ,;.:i  .::,.'._;■.,..  ■■■:l..^■■ 

(E)  Proposed  Course 

To  extend  the  activities  of  the  cytology  \TOrk  Of  the  Gynot  Clinic  to 
indigent  wonen  and  to  analyze  accunulated  data,     ■  ■-  '     ■■'     '•■ 

(P)  Patient  Material 
■:■->■:   ■.;•;;<:>  .>;■-:!  ..  ■■   •„■■  -- v,--;,  ■  -  ;  ri  "{•      .':.-.•-•       '.   jv.,  ■?     :■ 

Both  private  and'  inddg^int  fenial(§- patients  who-  arfe  'seen  iii  a-'fi'el-edted 
gynecology  clinic  in  a  California  city.  Private  physicians  in  the  ar '. 
'i  ;■■■  .■•..:':  ^aled'  send  slides  t'd  the -l"a.hbraH;ory,"'"  ■■  '■■ 
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REVIEW  &  APPROVAL   ,       £J 


ADMINISTRATIOir'  '      '■      J_/ 
TBCHUiqAL  ASSlSTAiJGE     J^ 


rails . 

;i  S!: 


COOPEEATIATG  OTITS  OF  THE  PUBLIC  HEALTH  SEFVICB,    OR:  OTHER-  ORGANI ZATIOHS /  PRO- 
VIDING EUIIDS,    FACILITIES,   OR  PERSOIWEL  FOR  THIS  PROJECT  IN  EITHER  1956' of  1957{ 


i     Gynot  Cllnict   Sr?xDiego,i   California 


ill  It 


IF  THIS  PROJECT  RESEMBLES,  COlCPLEIffiKTS ,  OR  PARALLELS  RESEARCH  DOME  ELSEWHERE 
IN  THE  PUBLIC  HE;\LTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PERSONNEL j  FACILITIES  OR 
FUNDS) ,  IDENTIFY  SUCH  RESEARCH; 

A  ntunter  of  parallel  investlgptions  uncLer  NCI  research  grants  and  several 
parallel  studies  in  other  geographical  locations  heing  conducted  cooperatively 
■fay  University  Groups  and  the  Eicld  Investigations  and  Demonstrations  Branch* 
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15.  ________ll_. 

.PUBLICATIONS  OTHEB  lEkll   ABSTBAGTS  PHOM  THIS  PROJECT  DUHIITG  CALENDAR  YEAR  1^' 

..Punn,  John  B, ,  Jr.  Screening  for  Cancor,  J,  Chronic  Diseases  2  ;  450-^6c 

\ioct.o  i955v.    :■:.;.;; ..  •■  ■;,■• 

,.  Dwnn,  Jghn.E.  ..Jr,,   and  Sprunt,  D,  H,  ^  Uterine  Cancer  Case -UTinding  by 

■•■  ''■Y^M^hV'C;r.ioligir\'  Pniilc'^^^  ■■3?+i'-^.3'^'6r(April)  ■1955. ■•^  ' 

■  ■''■■        ''    ■■'    ,  '    ■     •■    •  ■      •- •      .  .  ■.  .  .,':■.,■      .:  :  ,".'.:"J:;..i;.:\ft^  <f!'si;Ai:5.  '.■'..  . 
,  /•         None 

lo»       ^ . ■;;.^,-i,:.' — r-: 1  ,,    ,,      ' ■     1  ■  ■     ■         ■: 
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1.1  Cancar  2*     Field  Investigations  &  Demonstratloh^  Branch 

INSTITUTE  LABORATORY  OR  BRANCH 

3I  Fl^l'd  S ttiidiik  %ecttdns- :    4t  .    g|raming.h:am...M3ssactiV8etts.    '       :  '  5.  NC1-I52(C) 
V'SEC*rl<dl^^m"-SEEiVl(:E'  '^;  --^rw  ■   ,,..  log ATK?WiIF  other  ISiAN  BSTBBSDA);.  '■>■     SERIAL  NO. 

jfR(:>jECT"'fiTLE  ^■•■-  -■:'^- ■.;.V- :':■„■■...  .-^  ■:-.,  ^;.:v  ■■..•"-■■'  .  .„•.■;''•;■„.     ;  '"  . '-"  ••'v^^'" 

7       John  Vander.  M.D.      ^  •'■  '-■..w   ..■    '•     :_     '■.  i-:   .■■''' ^  ^'.  /';'■  '  ".  '    '''-■' j  ■'''■     -'> 

.     PRINeTPAL  INVESTIGATOR(S)  '      '  '  ''^^^^     "^'^^ 

6  wr''s^'''Baiitnv-M^  t>v^^R.-''F.-1Caiaer   •<■•..:-..  .^  ;  •••;:.■.•  ■;;-•■'••' 

OTHER  INVESTIGATORS  .  . 

<   PROJECT  DESCRIPTION 

(A)  Objective 

To  determine  if  there  is  a  relationship  between  carcinoma  of  the  breast 
and  thyroid  disease, 

(B)  Methods  Employed 

In  a  vary  large  thyroid  clinic  to  determine  tha  incidence  of  breast 
carcinoma  among  the  thyroid  patients  with  especial  emphasis  on  those  with 
myxedema. 

(C)  Major  Findings, 

None,  The  project  was  initiated  late  in  1955. 

(D)  Significance  to  Cancer  Research 

A  number  of  observers  hold  the  clinical  impression  that  cancer  of  the 
breast  is  frequently  associated  with  thyroid  disease.  This  seems  to  be 
particularly  true  of  patients  with  non-toxic  thyroid  nodules  and  spontaneous 
myxedema,  If  3  relationship  between  thyroid  disease  and  carcinoma  of  the 
breast  is  Indeed  shown  to  exist  it  would  throw  more  light  on  the  relationship 
between  hormones  and  cancer. 
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(E)  Proposed  Coursa  of  Project 

A' study  of  patienits  and  records  in  a  large  thyroid  clinic  .in  which  < 
the  principal  iny.festigatot  is  doing  clinical  work.  This  clinic  has  beea' 
in  axistence  for  over  35  years  and  has  a  very  excellent,  prolongad  f oli(  - 
up  system  possibly  unsurpassed  by  any  otherk  The  records  are  also 
excellent  both  as  relates  to  thyroid  disea^se.  as. well  as.  other  illnesses,. 
There  is  a  close  working  relationship  between  Che  thyroid  Clinic  ^nd  Hht)' 
breast  cancer  clinic  in  the  same  institution.   If  the  suspected  relatioii 
ship  is  verified,  a  more  basic  study  on  endocrinas  and  cancer  (with 
preliminary  emphasis,  on  TSH)  may  be  indicated. 

(F)  Patient  Material 

Patients,  seen  in  a  large  thyroid  clinic  In.  a  New  England  city* 
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RESEARCH  £7  '  ADMINISTRATION        fj 
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COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANIZATIONS,  PRO- 
VIDING FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT  IN  EITHER  1956  or  1957: 

None, 


IF  THIS  PROJECT  RESEMBLES^  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE  ELSEWHERE 
IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  IHTERCH/JSfGE  OF  PERSONNEL,  FACILITIES  OR 
FUNDS),  IDENTIFY  SUCH  RESEARCH: 


None. 
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''i)    'inWsttgatioh- of  the  .Usafiulnejjs  of  vaginal  aapiratio^  as  a.':^tfii  %Qt 
I  literlne  fcancer-  tn  -a  selected'iAtnfertc^n  Indian  Popu'l,atiori  !, .';  .'    ,  '^"  .'    ,  '.,, 

•'■* :  ■2)'''Cd*rBldt:lon  Of  tisB6estudies<with:r&sult3- of  exfoliativa  tytol6$y  on 
the  above  population  ^    '- ;•.■,.;.    r  i.,.':-..,} 

3)     Comparison  of  yterine  cervical  cancer,  and  its  o.ccyrrencf  , rate ..;■ 
among  American  Indians  with  similar  information  from"  other  population 

'^;'; ';|rbii]{)S^'^'^  >■••';  ■'^■•-/■■;  ■';  ■..■,<-.:^k   •„''..   r;  /•,.,:*  ,;.^:.„-:  ;-i.  i:.;.;'V...  ;: ,  ^^^^Y"^ 
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i       1)  In  cooperation  with  the  Indian  Health  Service ,  Bureau  of  M'edicial 

Services,  a  vaginal  smear  is  obtained  on  all  adult  females  participating. 
This  smear  after  fixation  is  air-dried  and  mailed  to  the  Washington,  O.C. 
cytology  laboratory. 

2)  All  smears  are  screened  and  checked  by  technicians  with  pathologists 
making  the  final  diagnosis. 

3)  Suspicious  cases  are  to  be  followed  by  the  nearest  hospital  facility 
where  indicated  smear  or  tissue  studies  are  carried  out. 

4)  All  tissue  removed  will  be  sent  to  the  Washington,  D.  C,  laboratory 
for  processing  and  diagnosis,  and  definitive  therapy  accordingly  deter- 
mined. 
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.-»  5)'  All'cas^s  Will  have  an  adtSmiM'dzk   personal- hiscory  available  for 
purposes  of  follow-up;'" and 'CKitrel'atioh,  with  the  laboratory  results*^.:' 

6)  All  clinical,  cytologlcal  and  histological  results  obtained  from 
.   this  study  will.be  coded  anjJ  place^d  t(n  IBM  ptihch  tsartJs  for  atialySlsr 

7)  this  material  after  analysis  will  then  be  compared  to  results 
obtainable,  from  other  population  surveys  ih  other  racial  groups. 

(C)  Patient  Material 

i)  The  source  material  for  the  smears  is  a  group  of  ^Vmerican  Indiah  i 
females  so  selected  as  to  represent  a  significant  sample  of  ■  several ■ 
Reservation  populations.  r-  ►?>,;;;  i-;,s.  . 

(D)  Major  Findinss 

None.  This  program  was  initiated  November  1955  and  some-  smeat  screen ig 
has  just  begun. 

(E)  Significance  to  National  Cancer  Institute        m  ; 

This  study  represents  a  unique  opportunity  to  apply  cancer  testing' 
techniques  previously  demonstrated  as  adequate  to  a  new  ethtiic  group  pre- - 
'viously  untastedi  Scattered  personal  experience  Indicates  the  presence  ot 
uterine  cancer' among  the  American  Indian,  but  Its  true  Incidence  and 
prevalence  is  unknown.  This  pilot  study  will  afiEord  suggestive  evidence  { 
to  the  desirability  of  expanding'  cancer  testing  to  a  wider  Segment  of  tKea 
Indian  population. 

(P)  Proposed  Course  of  Project  '  •  * 

Over  a  period  of  six  months  or  more  material  will  be  collacted  Jcrdm' 
various  reservations  and  the  results  tabulated.  When  the  voltime  of  data 
collected  is  believed  adequate,  this  project  will  be  reviewed  anda  declsiii 
reached  regarding  continuation  or  possible  expansion  of  this  project;    i. 
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VIDING FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT  IN  EITHER  1956  or  1957 

Indian  Health  Service,  BMS,  Public  Health  Service 


IF  THIS  PROJECT  RESEMBLES,  COMPLiSMENTS ,  OR  PARALLELS  RESEARCH  DONE  ELSEWHERE 
IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PERSONNEL,  FACILITIES 
OR  FUNDS),  IDENTIFY  SUCH  RESEARCH; 

A  nuiaber  of  parallel  investigations  under  NCI  research  grants  and  several 
parallel  studies  in  other  geographical  locations  are  being  conducted  coopera- 
tively by  University  Groups  and  the  Field  Investigations  and  Demonstrations 
Branch. 
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PROJECT  TITLE 


7,  Paul  Ortega %   >  -  « 

,  PRINCIPAL  IN7ESTIGAT0R(S) 


8|,  Sanuel.  Of  Ingrabao.  II.  Raynond  J^   Kaiser 
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(a)   Objectives  :•••  !;.•:  ■.---■■  .:.,..>>,.;  ■■  ■.-     .    yr      ■■:' 

l)  ■  Inyestigatiefi.' of  ■\x^efulne.6.'B' :of  vaginal ".a'spiration  as  a  test.';f.C)r  uterine 
%  -^'cander' In' the  adjiil.t-fenai-e--po-pul'.^tiDn  cf:  Washing't,c>n»  Pv  Oj..-      ■  ■■; 

2)y   Coi^i-feihtlb'li'of  .'tissue'  Stutiiefe  -with-  r6Btilts;;of- erftoliative-- cy.tplogy  on 
the -alDove  populations i,  ,•■   ■■.;-.; 

3)  Conparison  of  uterine  cervical  cancer  -^'nd- It's;  occur  re  nee  ra.ti0!.  in  ,  ; 
Washingtofi.,  L*  C,  with  sinil-^r  inform  tion  fron  other  geographic  areas, 

(B)  Methods  Employed 

1)  Using  the  custonary  Papanicolaou  technique,  vfginal  snears  and  where 
indicated  cervical  snears  are  ohtained  and  stained.  All  snc-Ts  are 
screened  and  checked  hy  technicians  with  pathologists  naking  the  final 
diagnosis* 

2)  Suspicious  cases  will  have  tissue  studios  as'  Indicated  and  nedically 
accepted.  Tissue  removed  will  be  reviewed  and  correlated  with  the 
respective  smearv 

3)  Confirmed  cases  will  be  referred  to  pi*oper  medical  agencies  for 
definitive  therapy,  and  an,y  pathological  specim.ens  thereby  resulting  will 
be  reviewed, 

^)  All  cases  will  have  a  medical  history  and  enough  personal  information 
'•'•btained  t'e  insure  adequate  follow-up  and  evaliiation  of  the  method  itself 
as  «.  testing  device. 


PAGE  2 
PROJECT  liEPOHT  FCEM  (Cont'd) 


iEHIi^  NO, 
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5)  -^11  cytoiogicai  and  histolog-lcal  results  as  well  '-".s  pertinent  clinic. 
data  will  te  coded  and  placed  on  IBM  ptmch  cards  "nd  this  naterial  will  ; 

.  ,,  ^pollat,ed.».  corTel.ated  aM  '"^nalyze.dj*,.   ••..;;. .^■■'.  : ■  ■  •„.  -  ■  ■...:i. .?,;;;;•;;•_..  ;..■.;  ... 

(C)  Patient  Material 

1)  Adult  fenalo  enployees  of  HEW  in  Washington,  I>,_  C,     .,:..■,.;•;■.■ 

2)  Eescreening  of  adult  fenale  enploveep  of  NIH,  Bethesda 

3)  Other  selected  groups  of  fenale  adults  in  the  Washington^  D,  C,  arer 

-•(D)-  Major  Fihdlf]glB'"'  ' •■■' """" '""'^"'""  ' ''  ''■'■';..:"  •;":.:':  ■"•■■••■••■-;■-■:•  :.. 

None,  Progran  organization  was  Initiated  Noven'bei'  1955*   It  is  antlciped 
th°t  patient  screening  should  te  started  "by  March  1956,  I  /"'■'   .,:  ,'..■■.  . 

(E)  Significance  to  National  Cancer  Institute  ••.■•■::.■■:■:■ 

,.  ..Further  .inf,ornatio?i;.  will<  heponie  •f.yailriTajL.evregarding:  the:  demography  of 
■  hunan"  cervical  carclnorw/.-aHjd  w.€>-cf?..nGproue.- st-at,iBB,»-.  Moreover  this-  will  : 
represent' not  only  repetition  of  previous  ncthods  but  provide  an 
.  opportunity,- to  acg.i;iref  p,p!W- b-fisic  lnfo,rpation  regarding,  this,  group,  of 
diseases*    ■  ,.  ■  ■  '  '.'■/     ""■  '" 

(F)  :  Proposed,  C.o.ur,sp^of.v  Pro  jea^...  ,..,  ,;,.,.;.....,  .;.'.-;,■■.•   

'    A,   three  to  five  year  investigative  and  case-finding  progran  Is  oontfecpl'Jedf 
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lone* 


r, 


IP  THIS  PROJECT  2ESEMBLES,    COlffLEMBlTTS,    OE  PARALLELS  RESEARCH  DCKE  ELSE^'mEEE 
IK  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT   IIMTEECHASIGE  OP  PERSOfflEL,   PACILITIBS  OR 
PmtDS)^   IDEITIFY  SUCH  RESBAECHJ 

A  ntlm'bei'  of  ps.fallel  inveBtigP-ticns  under  NCI  research  grp.nts  and  several 
parallel   studies   in  other  gcog-raphical  locations  are  being  conducted 
cooi^cratively  lay  University  Groups  and  the  Pield  investigations  and 
DenonstrationS  Branch* 
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Fiald  Studies  SQctipns   4,  , .  5,  NCI'155 

SECTIQN  OR  SERVICE         '  LOCATIOtiI( IF  "OTHER  THAlS  BETHESDA)'     SERIAL  NO, 

).;  MontUl-y  and  Quarterly.  Repoyt^  ...... 

'   PROJECT  TITLE 

/.  MiriarajBarnes    ,.  ;  .       .  '   -  .'.'■'.   '  "_.    ' ,  '''  "■  '     

PRINCIPAL  INVESTIGATOR(S)  ...... 

'  t\     ' ■'' '   •.  '■  "  ' ,.  ■■.  ..''■'■■  ■   '■ '  ' .  "  'y .   ''' 

i.   Pope  A.  Lawrence,  Samuel  C,  Ingrahapi,  Benjamin  Carroll     '   ., 
OTHER  INVESTIGATORS 


91  PROJEC?:  DESCRIPTION ,  -.  ;       ■  ■  ;..-;.,  .s^...  ,.  .  ;  ■ 

(A)  Objectives 

ly     To  provide  for  the  Chief,  Field  Investigations  and  Demonstrations 
Branch,  the  Chief,  National  Cancer  Institute  regular,  periodic  summaries 
of  the  individual  field  project  operations  and  of  the  total  activities 
of  the  Field  Studies  Sections, 

2)  To  help  keep  the'  Heads  of  the  Field  Studies  Sections  currently - 
informed  of  progress  in  the  individual  field  projects  and  of  activities 
of  the  several  Field  Investigators, 

3)  To  have  on  hand  current . summaries  of  total  program  operations  of  the 
Field  Studies  Sections  in  order  to  have  accurate  information  available 
for  answering  inquiries  and  for  program  planning, 

|S)  Methods  Employed 

It  is  a  direct  job  assignment  of  the  principal  investigator  to  obtain 
monthly  reports  of  field  operations  from  the  Field  Investigators,  From 
these,  plwg  information  from  interoffice  memoranda,  letters,  telephone 
conversations,  trip  reports,  special  reports,  instructions  from  the  Section 
Heads,  conversations  with  visiting  Field  Investigators  and  other  sources  the 
Investigator  abstracts  pertinent  inforraation,  compiles  it  sequentially  and 
composes  monthly  and  quarterly  reports  of  the  Section  program  activities. 
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1)  Twelv£(12)  annual  r>2ports  and  four  quarterly  reports  Wv^r^  preparec 

.  /.'  .'!?.)  'Data  fi.Qra^feKer'inop.thiy,  an^  quartferiy-^yiSports  pi-iis '-3i>«,'fia)  -atf- bo,c' ,^ : 
reports  from  th<2  Field  Investigators  are  used  in  prijparihg' the  Adhual 
Project  Reports* 

■(d)  '  Significance"  £b''Nati<Shal  Canc'sr  Insti'tuta  Prbgriatn  ■  ■ "'  '  •'■'■■^'  .;"';■'.  •  .■'-,,'•'' 

Within  the  Field  Studies  Sections,  the  monthly  and  quarterly  reports  .e 
an  important  factor  in  assaying  work  of  the  Field  Investigators^  progress 
tfee  individual  prbj&cts  arid  plaiining  of  program- actiyii^i^s-fprfutU^^eprcy^^ 

The  monthly  and  quarterly  reports  also  keep  the  Chief,  Field  Inv^stlg' 
fcions  and  Demonstratiqns  Branch  currently  informed  q,f  Field  Studies  Sactiot 
' ' ''atftivlfiesi     "     '   ' '■  ' ' ■■   '"'■  ■  '"'■   ■■'••'''  '*...V.,.,;;;.  ■■.-.■.•;■••  ■!..•,■  ...r'l'i  • 

(S)  Proposed  Course  of  the  Project 

The  monthly  and  quarterly  reports  of  the  Field  Studies  Sfactioiis 'iV  a *i 
continuing  activity. 
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3,  Study  of  Cytology  as  a  Means  of  Uncovering  Cervical  Cancer  on  a  Mass  Basis 
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I?,  I?r  .  William  D.  Stovall  and  R.  F.  Kaiser,  M.D. ,^____ 

!     PRINCIPAL  INVESTIGAT0R(s1 


Dv ,   Saiauel  C .  Ingraham/  II' 
OTHER'  INVESTIGAtPORS      ^ 


19.  PROJECT  DESCRIPTION 

A.  OBJECTIVES 

This  study  ig  designed  to'«xi£t!0rQ'"th0t£ea^a;J3.tltty!-9)^/'^ 
atility  of  bringing  the  cytologic  procedure  to  rural  yomen,  in  a 
j     8lx;-county  area,  utilizing  physicians  to  gather  the  necessary 
I     specimens  and  submit  them  to  a  central  laboratory  for  interpreta-  . 
tion.  The  study  will  provide  data  for  comparison  of  vaginal 
aspiration  and  cervical  scraping  smears ♦  In  addition,  the  study  > 
will  provide  data  on  the  presvalence  and  incidence  of  carcinona-in- 
situ  and  invasive  cervical  cancer  in  a  rural  population  of 
app^'oximately  350,000  women. 

B..  .METH:0DS  EMPLOYED 

Through  a  cooperative  arrangement  between  the  yniversity  of 
Wisconsin  Medical  Center . and  the  Branch  a  project  is  being, 
established  which  will  provide  study  material  and  laboratory 
interpretation  of  vaginal  and  cervical  smears.  The  study  will  be 
under  the  direction  of  Dr.  William  D.  Stovall  of  the  University  of 
Wisconsin  with  technical,  administrative  and  professional  staff 
being  provided  by  the  National  Cancer  Institute,  Laboratory  space 
and  its  maintenance  will  be  provided  by  the  University,  Supplies 
and  equipment  necessary  to  the  study  are  being  supplied  by  NCI. 

The  project,  was  in  its  organizational  and  developmental  stage 
during  the  latter  months  of  1955,  consequently  there  are  no  findings 
to  report.  Staffing  will  be  completed  in  the  future  and  it  is 
anticipated  the  project  will  be  in  full  operation  during  the  spring 
of  1956  and  will  extend  over  3  to  5  years. 
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BUDGET  ACTIVITIES-/  ^   '""''''' 

;  ^,  ,  ,  ■_  ,   ,_  RESEARCH  ;-<  ..iV:  J^  '.,_>  ADMINISTRATION  V  ; ;.,  ffcl'^l;,,^,'  {  ..  ,, 
'''■■■  REVtEW"&  APPROVAL  [J        '   TECHNICAL  ASSISTANCE' £7 

12,'  "■  Uj.iiversit'y-'of'V/iscionsin"  Medical  Ce'liter/''IliBdrat6ry''6'f'  Hyglfenes '  M'.,:  .^I  ■'• ';  ^ 
COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANIZATIONS, 
PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT  IN  EITHER 
X956  0R_1957.  ..-I'.v  ,,-;:^?^;-^;4  v]■:^}±2}:\...:l:::'^:/v:^l^■'.'^:^^ 

Other  parallel  cooperative  investigations  are  being  established 
13.  in  four  other  areas. 

IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  P^^lALlELSrRESE^CH. 'DONE,  .•.<'? 
-  E'LSEWHERE ■  IN ^ THB- -PUBLTC ' HEALTH'SERVICE •  CWTirOOT" INTgfiOilMiGE 
NEL,  FACILITIES  OR  FUNDS )  IDENTIFY  SUCH  RESEARCH: 


'/O  V"i,^V;'- ■■•7  « - 


■■^■^^  ■■.-l'".' 


■  .'■■  ,     ;'*•     J; 


•',  ,  ;V»..  icv.: 


•v.! 


■:^?.^i<Ni;<^*-- 


'ir*  :'--V^Vf..;  '^vA  feiS 


^ROjrCT  REPORT  FORM  Ra.GE  1 


Field  Ihvestlgatfo.i3iS:'%nd ';.■;■.  • ;   .v-''. 
National  Cancer  Institute       2.    Demonstrations  Branch 

INSTITUTE  •    "-  "  ■   ■■  ■■  :  ■  ■  ■  ■  ■  ,  ^  LABORATORY  QR^- BRANCH  ■  ^■'•-;  ■  ■  •  :  ■■ 

Louisville  and  Jefferson 
Grants  Sectiori'   '  '  "  "-"  " '  - '  -  "  ■  1;^   Couftty'  Kentucky  -^  "■  "  ■   '■  ■$»  1^7 
SECTION  OR  SERVICE  *■   '  LOCATION  (IF  OTHER  THAN  •%.•■■  '.SERIAL  NO. 

BETHE3DA) 
Study  of  vaginal  and  cervical  exfoliativa  cytology''     ■'  *«-  -:.■•"'•• 
as  a  method  of  finding  cervical  .and  uterine  cancer 
PROJECT  TITLE   '   '  '  '  -  ■'  '    ''    '     -■■"■'  '"■'■-'  '■     ■  ■''■■■'  ■  ■■■   ^^  ■■^-  ■:-'^.-> 


James  C,  Drye  and  Noka  Bt  Hon^  M.D, •'"■''■^"-''  '"■   ■' '  "■'■'''  ''    ■  -  ■■  '■■ 

PRINCIPAL  INVE3TIGAT0RCS )     ~~""^  ~      '      '  '  /       '       '       "" 

;Bk  William  M. Chris topherspn 

I:    OTHER  INVESTIGATORS       '   """""'^  '  ■"~-^-  ■  ' 

19,.  PROJECT,  description';-.'/.  '  \  '':!.■.  '■'■':7.\''',  .  """■'';'   ';;.:-  ■  _;  ■■'■'■■^  ■■^>  ■■    '-v;  ■  ; 
A.,  objectives  ■  _■  ■'■;■'  '!'.;5L,i:'' ";,;■■'■:;. 7,".".'^^  ' '7 "''■■':'" '■'■  ;■  ■■' 

The  study  is  designed '  (1)  'to  provide '  comparative'-  ■derydbAl '  and  ■;  ■ 
uterine  incidence' and  prevalence  "d'^ta  oh  a'  major '^opulatioh' group'-  • 
with  special  reference  to  racial  and  economic  status,  (2)  to  provide 
data  on  the  ,l5-20  age' group  which  is 'hot ''how  avail^fele, '  ('3)  to  cor- 
relate tissue  studies  ;with  results  -of  tKe'exfolia'tiVe  cytol6gy    ■  '  ■ 
findings  on  this  populatiori,  (U)  to  determine  How  an. exfoliative -  - 
cytology  laboratory 'Can  become' a'self-suiJporting'coniMuhity  medical    '•'. 
diagndstid  service,  (5)  to  giv^  spediai'consideration  to  a  cost  "  ' 
study  as  applied  'bo  -  a  commuhit y- scifeening  prdgi*ajii,  V 

B,     METHODS  EMPLOYED. 

Under  the  direction  of  the  Department  of  Pathology,  University 
of  Louisville  Medical  School  and'the-  Tumoi*  Board,' Medical' eeftter,  '  - 
University  of  LouisHll6,vagihal  and  cervical  smears  *^         '  ';  '' ■ 
tained  by  various  %0tfed&,  prepared  and' Examined  according  to- th6''-  -• 
usual  Papanicolikciu'  technique  '■  on  the  adult"'  female ;  population .  .AIT  gwiears 
will  be' screened '"and  checked  byHechniciahs  with  a  pathologist  rer 
viewing  all  suspicious  slides"  :&iid  making  the- final  diagnoses. --All 
suspicious  or  positive  cases  will  have  tissue  studies*  Suspicious 
cases  will  be  followed  regularly.  The  cases  found  to  be  positive 
by  biopsy  will  be  treated  or  referred  for  treatment* 
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Statistioal  procedure t 

(a)  History' daj^d' designed  |iy  National  Cancer  Institute  will 
-  •  be  •■<56wp.3Lete4.Qft..each.-,pa.tient^-smeared.   ■..,., 

(b)  Recall  qi  all  patients  who  are  questionable  •  repeat  or 

;•:      .s    ,■   bidfJS^v''^''^'^   ••••;-•;'•:;:,:: /::,:^-,i 

(c)  Recall  ;at  one,  year '^Qif/ia^^^lthose-^^^  '::'-^:.:..i.  . 

(d)  Transfer  of  all "data.st©vffWcH..Qaii;:d5. for 

(e)  Report  to  be  prepared" 'ah'hualiy  and' wil-lddri^ 
data  for  this  type  study. 

Population--".: There-are,.  ;200,OQp  women  pVetr  2,0...years  of  a^ge« 
About  13/?  are  nbrv-Hijhite/ ■■''•••■■'•'•  ^•*:;v;'-.y 

C.  MAJOR  FINDINGS  .  '  .    • 

This  program  was  initiated"  Se'ptentoerly£^5$;'a^d.  off i'^^ 
received  the  endorsement  of  J.  Murray  Kinsman,  Dean  of  School  of    >  '.". 
Medicine  on  Septeirber  2,  195? »    Subsequently,  all  organized  medical 
groups  in  the  3tate>  co^ulty  and  city  concerned  with  this  type  of 
activity  have  given  official  approval  of  the  study.     Cooperaiirig"-  '  , 
groups  sponsoring  the  program  are  State  Division  of  the  American 
Cancpr.-.J3px?ietjjr  and  the  Kentuqjcy  State  Department  of  Heaith'V'"    '  •  ''"■    <•, 

.„■■ .  • , \' . .ii'he ' bii:j:idiri:g'  't 6*  lious e.  the  rpr.oj ecit ,  Ijas,' .been'  dBcur e'd  \ an d'-'re- 
coi^d^tipr^ing  •aridialt0'f4.ti<in.o^  '■ijx'il'be  co'mpliete'd  wi'^.-': 

in  t'he  next'-tw^-m^Tithsi'':  F^ur.pers^on^-.hiaye /been  recruited 'for  "■■    :.!.'', 
cytol.(^gy 'training '^afta--att^  arg.;. jLr>,  ii:r'a:ining;^ at,  f^eftphis > ;  Tennesse. 

Actuaii;'s.!C!.f6,e|iiiig  bf  slides; will  .start;  April' !!,,,' 19^6  'when' ' the  scrfeenep 
return^ fi^pm;  ti'9ini'dg.--''t^6^''Cierk.aLftire.n^  are'belag-'  .-  •  < 

trained  iVi  'the' rebbhi-^s  tern;- to.  vbevused  in'' t^e|,''3tu;ay.;''';     ■  •■'.,"'.■,■• 

D.  SIGNIFICfkNCE  TO  NATIONAL  cancer"  IMS TtTUTB '■'   •■     ■'    •'■■■•■■■■;•'.••■.      .i.-v.':^ 

\. . .;  v;,.y  .|he  resulta  of  ^^^^  will  add  td  the,' infomtatioh  being, 

ohi&ix^^p,'xA  'otHer  '  cytd  logical  ■•studies,  -w^        is  .necessary  to  es- 
tabiishj;5!'taiisticalli^ 'significant  ,fact,9  in' ,'cy tb'ldgy'  befoi»fe-  It  can 
be  .recommettded  f6r iftasi'use  as  .a  aaJ^pj^r.-icre^hi^g  mfethodi'   It-'will- -. 
.,;,p.royide"a  iteah's 'of  professional.:  e.ducatiQn'' in-  .thp''use"and"'r'teliability- 
•of/,c;ytpi^i'^.'"'ijpj'th^  praGti^f;  o,i;,,medicin|.:,."  '  J:.'    '"    ■■:■••■,';■■ 

Ev/,'^R0i*q5fiE^-COfesfe         PROJEp!C;'-,^.:  \.,:  V'-"^?-^  "'■-•/'•'!,  .'  '  '■  ''''.'   '  '■''■■  '■ 

'^'e  study  is  organiz.ed-.to  .cqntinu0'3'''t6  "^/^y^^ 
ultimate  aim  of  Oi'ecoming.  a  permanent  icoramunity  supporte^    diagnostic 

service,  '   "''  ■' '"  '''    ~     ' '     ■  ■••■    ■  ■■:■' 
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12, 


BUDGET  ACTIVITY: 

RESEARCH  [J        ADMINISTRATION       [J 

REVIEW  &  APPROVAL  [J  TECHNICAL  ASSISTANCE  ^ 

"COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANIZATIONS, 
PROVIDING  FUflDS,  FACILITIES,  OR  PERSONI^IEL  FOR  THIS  PROJECT  IN  EITHER 
1956  or  1957 

University  of  Louisville  School  of  Medicine,  State  Division 
of  American  Cancer  Society,  Kentucky  State  Department  of 
Health. 


NO  ENTRIES  FOR  ITEMS  13,  lU,  l5,  l6 
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) SECTION  OR  SERVICE  ""      ^         LOCATION  (IF  OBHER  THAN^  BETHESDA) SERIAL  NO. 

ul  ifee  of  ConsuILtaQt' 'Service  in  PlanBintg;;Nvtrsing  Programs 
I  PROJECT  TITLE 

',  I  F.  Ruth  Kahl ; 

-PRINCIPAI,  INVESTIGATOR(S)    '  *~""    '  ^'~~        [  " 


OTHER  INVESTIGATORS 


).  PROJECT  DESCRIPTION         ^  . 

A.  Objective  to  increase  interest  and  knowledge  regarding  cancer  among 
industrial  nurses  in  order  that  they  will  "be  alert  to  detect  employees 
showing  signs  or  symptoms  of  cancer  and  refer  them  for  medical  care. 

B.  Method  -  EdUca;tibnal  programs  for  ind«ett'ial'iiur.ses.  The  problem  is  how  to 
reach  and  l,;ntei;est  industrial  mirses  in.  such,  edxicationa,  programs  —  what 
is  a  practical  period  .and:  spacing,  of  time.,  for  ...themy  :  A  State  and  the 
Federal  Nursing  Constitant  in  Occupational  Health  were  called  In  to  explore 
the  problem  with  Nvirsing  Section  F.I.D.B.-N.C.I.  (2  days  conference). 

C.  Activities  Suggested: 

a.  that  the  possibilities  for  inclusion  of  cancer  in  the  on- going 

Industrial  Health  educational  programs  in  the  University  of  Minnesota 
and  in  Yale  University  be  explored.  TSiese  programs  are  planned 
with  the  respective  .ind,ustrlal  inursing  organizations  in  accordance 
with  their  felt  needs.  Cancer  might  be  the  vehicle  for  study  of 
methods  to  change  emphasis  in  their  plant  programs  from  emergency 
care  to  health  maintenance. 

b.  Workshops  on  a  regional  basis  for  State  Occupational  Health  personnel 
with  consultants  in  other  chronic  disease  areas  (in  addition  to 
cancer)  for  the  pxirpose  of  developing  working  plans  for  interesting 
industrial  nvirses  in  both  early  case  finding  and  in  rehabilitation 
of  employees  with  cancer  or  any  of  the  "chronic  diseases". 

c.  Significance  of  project:  industry  provides  the  daily  assembly  of 
large  numbers  of  employees  each  of  whom  is  a  potential  candidate  for 
any  one  of  these  diseases.  Industrial  nurses  have  won  their  confi- 
dence --  they  see  their  employees  daily  and  consequently  they  should 
be  able  to  detect  early  signs  of  symptoms  and  encourage  the  individ- 
uals to  seek  medical  care  without  delay ♦ 
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COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  CTEER  ORGANIZATIONS,  TF'' 
VIDIWG  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT  IN  EITHER  1956  or  ))5 

Cooperative  reiationBhlps  —  tiae  interest  and  coojierfeti on  <):t  State  Departnht 
and  Industrial  Insurance  Carrier  Consultants  as  well  as  of  industrial  mansi;- 
ment  and  the  industrial  physicians  and  nurses  must  be  secvired  if  this  un- 
paralleled opportunity  for  case  finding  is  to  be '•utlll&ed*--  '■.•■•.  .■.■ 


13. 


IF'  TlilS.  'PROTEST ■  -jrcsSMSLESy :  OSMPIiSf^iiliprSi:  :m  BM.<iU..ELS'^BESEAHCE' DONS' :ELSEWHI1E 
IN  THE  PUBLIC  IiE:AL\[B-'ET^VICS:f¥ITHOUT' lKTli;;j"tGHM(^E- OF.;PERSONK^  FACILITIEIlCf 
FUNDS  KinSNTIFT:  SUCH  RSSEABCJH^.;:;---  .'  .  '  ^.■■••..    L-i.,^-..: 


No  -©flt^ies 'for  iitetes!!^^  :15,  .•end  'l6-;^- 


,^^^i:!^,'';_^^  .W'tiVtisf '  .!';.?ut<xH«s»!'s; , ■  =i ; .-f^: ■■.si.fhir'ii!^ ■■; 
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SECtt^N  OR  SERVICE    .    ■      LOCATION  (IP  CTHER  THAN  BETHESM)  SERIAL  NO. 

3.j  Vaginal  Cytology  Testing  of  Female  Employees  at  N.I.H.   ^ 

PROJECT  TITLE  . 


J.'  Mary  Bouser ^-  '^  •      '-'    '  '"'  "]■    ;     '    ■  ;■    •       ■  ■  ■'  ' 

I  PRINCIPAL  INVESTIGATOR(S;       "^ 

I  ^  .     .:■■     -■■:.    ^-      ..   -  -^ 

I  ,       .        .       ..  .. 

3 J  Dr.  William  Baum^  Dr.  John  Lynch,  Mrs.  Frances  Wolford ■"        '■  '  '■  -  •" 

\   OTHER  INVESTIGATORS 

? J  EROJECT  DESCRIPTION  *!;■.'-■.•..=  .■ 

a.  Objectives  ■■■  "■■—•■;'■      ■''  '■-::■■■■   '■■'}::^:- i   ■■  ■       - 

1.  To  determine  jra,rtictpation  and  interest  of  female  eirrj)loyees  in 
I        taking  advantage  of  the  opportunity  for  detection  of  early  or 

I       .  pre-lnvaslve -cancer  of  the  cervii.  '■  •  ■■■■•.'■•■■-.■-  ;,%  ^■ 

2.  To  interest  the  health  facility  of  the  Institutes  in  •adopting  the 
vaginal  cytology  screening  best  for  cancer  as  a  part  of  their 
regular  physical  examinaitiba.  '  ■   *' 

3.  To  offer  a  proven  cancer- detection  service  to  the  eligible  popxilation, 

■ 'l^.  To  develop  methods  whereby  this  test  could-  be  of fered  to  other  groups 
of  women.  ■       ■■■        '  '  '  ■-'   '■'•  ■ 

i    b,  ■  Methods  .Emplojred  ■      .    - 

1.  Preliminary  planning  with  related  units, 

I  .      a.  Employees  Health  Service  •  •:  ,' 

b.  Surgical  and  Medical  Service  of  N.C.I.  '  • 

c.  Pathology  Department  of '  University  of  Tennessee  (residing  of'  slides) 

2.  Obtaining  administrative' clearahbe  -  '■-  • 
■a.  For  conducting  the  program 

b.  For  contact ing'femELle  employees  '  '  ' 

3.  E;-:planatory  talk  to  women  employees 


NCI  1^9  . 
SERIAL  NO,  l^ffi^T  7ViJ>*is..'v">::'s^^/ir   PAGE  2 

h»     Collection  of  specimens  -  I3II  individuals  tested  from  March  28 

.  ',  ■  ^,  through  September  1.  Material  ,ob-!;ained  by  vaginal  pipettin^^ol. -, 

''■'/J;'};'^.':  ?^f3.\fi%  fr^ajjo^tferioyi^fcSifii^iityiis  6tt  sliafe^'ahd^'faored'  in';50?SfT'i::"V, 
'solution  of  ether  and  95^  alcohol.  Slides  were  mailed  to  Memphis 
for  reading  and  interpretation. 

■' •!(;■:■; 'Paficmt  Material  ''  •■••'"-■••■■-•■■-•—■■■ ■■•-" ■• ■ "-^  •  •  ••  - ■,.,^..  ... 

1,  Listing  of  female  employees  obtained  from  Statistical  ProcessinG 
Section  -  approximately  I8OO  vomen.  ';■.•:.. '^:'  t' 

2.  Participating  women  -  I3II 

d.  Major  Findings  ..:•,.;,!;.? .:;i-:  •>::\ii;:t!y<:-..  .i.viV:   ,i/;:.i-v-'  ;■;:;  ■!  .  .  :•:.  .;'■■■■'<.'■.:. :^V'  .:. 

1..  Positive  findings  determined',  thirough  biopsy  after  detection  by 
cytology  -  k.  I  ■■■'::■.:■,■.  .■.■.■  \:'.':'J.:: 

2.  Suspicious  findings  unconfirmed  by  biopsy  -  ?•    .^ir^iX'JjiiV'fV'-'  ^ 

5^  .Percent,.pa3:^ticipa:t;Lp]q|.;7.  b^s^  -  JQ'°', 

k .     Interest  demonstrated  by'  Brri;.;loyee'a;  ;Pealth.;.^ryi;qe;  -  ■  Cytology 

incorporated  as  part  of  pre-emplojTnent  examination  done  on  women  ( 

,,.;.,:>,,  ,,t;he^■HeaM.h,,y}3ifc*j-..,,v;;  ;-^-j;v  7„,  ^;:i' .iIl;. ''i  ■'.ii-.:::d   ^i';•f;^  :;;,^.";-^:- '•  /  .   ,■•' 

e.  Significance  to  the  Program  of  the  ppcistitute  ..   '.'.:•   . 

^ .,,,;.,  ..I.;...  DemiOnstrated  interest  pf  v;p!;iien  .in  .haying-t}ae.,test..  ■,..,■.■...     .;■ 

.,„  ,_,,.^,-,.g.,,  Demonstrated  interest, .of.  •persomKil  of ,  ^ealth  .Service  and  ■wiilijignei' 
to  incorporate  this  testing  into  their  program..,     ;,  ,  ;; 

3,  Demonstrated  simplicity  of  taking  smears  and  adaptaTt)ility  •pf -thia  , 
program  to  existing  Health  Service  programs. 

k.     Served  as  pilot  study  and  a  basis  for  cbnsixltati^'S'.;  service  in  a 
vaginal  cytology  testing  program.-  ,  .-■.  ,  ■..■■•„;■•;     ,■ 

f.  Proposed  Course  of  Project  ,.,,■....;   ,  !,.■•.'■:.,■:;';   ,.  .■-     .  -^ 
.- /  ..-1.  .,  ,'i;p.  be  .cpAtinu^d.ibjr /Erapl^^  ■  ...        ,  , 

a.  As  part  of  pre-emplojaoent  examinatlca:i,  ,,..;:,:,,  ■  <;  ••  ,^'  ,  ,  • 

b.  As  annvial  screening  service  t.P,  female  .empJpyQ«s.of:  N.I..H. 

2,  Consultant  service  and  ciuxiliary.  assistanqe  to  .be,  of  fared  by  W.C.I 
to  employees  Health  Service  ^  HEW,  and  other  agencies  both  official  uid 

•unofficial.  ,,  ..  ..  ;,.,■.  .■  .,...,..  ..  ^  ,  ■ .  * .  ■  v  , :  ■  .:  .1 ,       f 
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3.  Laboratory  Service 

a.  Slides  from  pre-employment  examinations  to  be  read  at  N.I.H. 

b.  Slides  in  large  numbers  frbia  annvial  screening  tp  be  read  through 
services  of  N.C.I. 
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■:■■:■■       ■  -.  ^.--.^'Oni'"" 


11. 


BUDGET  ACTIVITy: \ ^ ; 

RESEARCH'        /~7       '  ADiiimfOTRATION   ^ri 
" REVIEW'  &•  APPROVAL  /^  '"  '  "  '  ''  TECHNICAL  ASSICTANCE  /IT? 

COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,'  OR  OTHER  ORGANIZATIONS,  PR" 
VIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT  IN  EITHER  I956  or  -. 

a.  Employees  Health  Service 

t,  Memphis  -  Shelby  County  Project 

c.  Medical  and  siirgical  services  of  N.C.I,  at  Clinical  Center 

13. 

IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE  ELSEWIiRE 
IN  mm   PUBLIC  HEALTH  SiSlVICE  (WITHOUT  INTERCHANGE  OF  PERSONNEL,  FACILrrU 
OR  FUNDS),  IDENTIFY  SUCH  RESEARCH: 

Pattiolpatipia  and  Cooperation 

a*  Memphis  -  Shelhy  County  Vaginal  Cytology  testing  program 

1.  Reading  and  interpretation  of  slides 

2.  Assistance  in  planning  and  orientation  to  program  in  pre- 
planning stage 

bi  Employees  Health  Service 

1.  Provision  of  space  and  physical  facilities 

2.  Assistance  with  interpretation  of  findings 

3.  Assistance  with  follow-up 

c.  Medical  and  Surgical  Service  -  N.C.I.  -  Clinical  Center.  Foll<i-up 
and  diagnostic  assistance 

d.  Pathology  Department  -  Clinical  Center  -  Reading  and  interpretttiion 
of  cervical  smears  and  biopsies. 


No  entries  for  items  ih,   15,  and  I6. 
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Ktlopal  Cancer  Inet;itiUi^e 2.     Field  Investigations  and  Demonstratl'onB-By. 


■|  INSTITUTE  LABORAT(By  OR  BRANCH 


llrsipg-SegtiQo/;'!  ^    ...  \..;.',i'^  1.":^  •    '  /        ■       3 .NCI  l60 

"sECTiQfj.oR  Service;  ,,  ,;■,.'.,'.  i;:.  ;.location"Uf  other  than..bethesda)  serial  ifo- 

ifork  Conference     on  Eval\;iation  Tools  .,...,.: 

"PROJECT  TITLE  ''      '     '  '•    "'  '      '   '  ' 

Rogaile,!.  Peterson,  Lfepgaret^j^Knapp',,  ^  ■-'■'-.■        '  •    ■   -■        ^ 

■'PRINCIPAL  INVESTIGATORS       "  ■"      ■    ■       '■-   ■  •         -      •     ■  " 


Dr..  Louis  Hell  (Consultant) 


OTHER  pVESTIGATOR,S. 
PROJECT  DESCRIPTION 


(1)  Objective 

To  develop  Instruments  for  the  evaluation  of  cancer  nursing  in  the  Isaslc 
professional  curriculum. 

(2)  Methods  Employed 

Cancer  Nursing  Consultants  from  the  five  university  schools  of  nursing, 
recipients  of  cancer  special  grants  and  the  consultant,  a  specialist  in 
the  field  of  evaluation  and  educational  research,,  worked  together  with 
the  nursing  staff  to  refine  and  develop  tools  of  evaluation  designed  to 
(a)  measure  nurse  patient  relationships  in  the  care  of  cancer  patients, 
(h)  measure  the  nurse's  problem- solving  ability,  (c)  refine  the  cancer 
knowledge  test  for  curses. 

(3)  ifejor  Outcomes; 

a.  Underlying  principles  to  be  used  for  measurement  were  determined 

b.  Changes  in  scripts  were  made 

c.  Schedules  for  testing  :nurse  patient  relationship  in  student  groups 
in  the  five  grantee  schcols  and  control  schools  were  decided  upon 
and  testers,  assigned. 

d.  Options  to  be  tested  for  validity  and  reliability  for  the  knowledge 
test  were  selected. 

{k)     Significance  to  Nursing  Section  -  P.I.D.B. 
j 
The  tools  developed  in  the  work  conference  on  evaluation  tools  will  aid 
in  determining  stuplent  morse  attitudes,  nursing  skills  and  cancer  know- 
ledge. When  these  are  sufficiently  refined,  they  can  be  used  generally 


■  WCI  160  ■..  .  :•'•:..  ■-M:^J^/,v^  ^   ■•) 

SERIAL  NO,  -yX'.  '::rx''WW^^'^'^:'  'V  '  .■.■EA0S.;2...  .  ..■ 

in  the  field  of  nursing.  It  is  felt  that  knowledge  in  cancer  will 
'   ■  :, increase  among  faculty  members,.. nursipg  service  personnel  and  studen- 
',■.'■:'•' .  where,  ibhe  te£|ts  are;adjminiBt«a^d:t-Triis-Bho\0.d  reflect-;   earlier.'  ' 
case  finding,  large  eurvivai  groups  and  greater  rehabilitation  of ■'•«  i 
patients. 

(5)  Proposed  Coxirse  of  Project       "■'■"■■:■..  ^.^:i.?-.^.■.:..l..^.    ,:..: .::'...^■^'■'. 

a.  Refinement  of  present  tools  after  re-testing  in  project  schools 
and  control  groups.  The  tools  of  evaluation  of  nurse  patient 
relationships  will  then-be  ••rea-dy'%^r-^4^^^ 

b.  Giving  the  cancer  knowledge  test  for  the  second  time  to  the  same; 
selected  95  schools  of  nursing*      :.;-..■,....•,. 

■■.■..:■,- f.      :._■,  ■,      ■■;■:■■■ 

c.  Conducting  further  work  conferences  to  develop  tools  of- evaluatlt. 

in  the  area  of  problem- solving. 


"•'-^'n''Siy 
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SERIAL  NO. 
BUDGET  ACTIVITY: 


RESEARCH        /~7       ADMINISTRATION      ["1 
REVIEW  &  APPROVAL  fl  TECHNICAL  ASSISTANCE  fxl 


A 


I  COOPERATING^ UNITS  OP  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANIZATIONS,  PRO- 
I  VIDING  FUNDS,  FACILITIES >  OR  PERSONNEL  FOR  THIS  PROJECT  IN  EITHER  I956  or  1957 
[  Cooperative  Relationships 

The  five  grantee  afihools,  Skidmore  College,  N.  Y.,  Boston  University, 
1  Boston,  Vanderbilt  "U",  Nashville,  Tenn.,  Washington  "U",  St.  Louis, 

"U"  of  Calif*,  Los  Angeles^ 

Approximately  100  schools  of  nursing  throughout  the  country. 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE  ELSEWHERE 
IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PERSONNEL,  FACILITIES  OR 
funds),  IDENTIFY  SUCH  RESEARCH: 

The  five  grantee  schools  mentioned  alaove  are  all  attempting  to  integrate 
cancer  nvirsing  in  the  Basic  Professional  Curriculum,  The  cancer  nursing 
project  directors  in  all  five  schools  are  using  the  cancer  nursing  monograph 
prepared  "by  the  Niirsing  Section  of  F.I.D.B.  for  content  material. 
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■National  Gander  Institute  2.  Field  Investigations  and  Demonstrations  Branch 

INSTITUTE    '  '-■■  ■"LABORATORY  GR  BRMCH     ' 

;  Nursing  Sect  ion  ,^>^v.,..>.,  ^.  T-6     '"'.''     "  -  ■  ..      ^^NCI^l6l 

SECTION  OR  SERViCE^  ' '  "  : '  "  "  ^  LOGATION(IF  OTHER  M  BEKIESDA)   S^IAL  .NOv 


Cancer  Nxirsing  Bibliography 

PROJECT  TITLE 

Margaret  P*..  Knapp'                        '.'■■;•'   . 

PRINCIPAL  INVESTIGATOR 

Rosalie  I.,  Paters on,  F.  Ruth  Kahl,  Mary 

Bouser 

OTHER  INVESTIGATORS 

PROJECT  DESCRIPTION 

Ajnotalied- bi'blitjgraphy  on  articles,  books,  bulletins,  films  and  other  visvtal 


(1)  Objectives;  The  objective  of  this  project  "is  to  compile  an  annotated 
bibJ-iography  on  printed  materials  and  visual  aids  for  nursing  educators 
in  basic  and  advanced  nursing  programs. 

(2)  Methods  Employed;  The  bibliography  is  a  compilation  of  information 
entered. on  individual  filing  cards, 

(3)  Significance  to  Cancer  Nvirsing;  Provides  references  which  will  enable 
nursing  instructors  to  improve  their  cancer  nursing  instruction. 

(k)     Proposed  course  of  project;  The  bibliograpl;iy  is  distributed  to  the 
12(X)  nursing~schools  in  the  country  and  to  all  vmiversities  offering 
advanced  nursing  programs,  and  to  indiviual  nursing  educators  and 
administrators  upon  request. 

A  new  bibliography  was  prepared  this  year.  This  will  be  revised  and 
expanded  biennially, 
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11. 
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BUDGET  ACTIVITY: 

REVIEW  &  APPROVAL  jTJ  TECHNICAL  ASSISTANCE  /T'i 


12, 


COOPERATING  UKI'i'S  OF  THE  PUBLIC  HEALTH  .lERVICE^  OR  OTHER  ORGANIZATIONirPRC 
VIDING  FUWDS^  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT.  IN  .EIT^E^  19,511  or 
•195? ■ ■- ,-^,,^.....1:.^:.^^^^^^ 


•i./-;/.,.<;  V-u'^  Jjl;:K:;!.-?^:?t 


1.3..  .■ 


ELSE'  lERE  IN  THE  PUBLIC  ETALTH  SERVICE  (WITHOUT  INTERCHANGE*  OF  PERSOIJ:SL, 
FACILIi'IES  0?  FUN3:S/,   IDiiUTIFY  SUCH  R^SEARClfl: 


jNo  entries  I'd?:  Items  1^*-;  15,  and  16. 
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jl>Iational  Cancer  Institute  2,     Field  Investigations  &  Demonstrations  Branch 


jEflniriistrative  Services  .   k*  —  5.  NCI-162 

iS:]CTiOll  OR.SEKVICS  ..  ^^^     ■ ■  .  oERIAL'  i 


•  'Va3^^6"^y  of  administrative  raanagement  functions  in  connection  with  operation  of 

,  ipnCJECr  TITLii     '^-  :  '^^-^^   '  the  Branch, 

'  ■■■  •  .      . 

\  I  Dorothy  G,  Ilathews  ■    ■• 

mNdti^AL  iNVSal^i^tOH (5) :  ■ — ■"^-—^ — ~ __„_ — . .  , 

i,  Dr,  Raymond  F.  Kaiser  and  Leona  Falkowski '    ' •         

I  OTtoik  INVESTIGATORS  '  '  '  ^^  ' 

}}  PROJECT  DESCRIPTION 
,      A,     Objectives: 

To  formulate- and  ■be"  responsible  fo^  tl'ie  fulfillment  of  specialized 
a:dministrative  service  as  ihey  apply  to.  the  operation  of  the  several. 
sections* of  the  Branch  —  Office  of  the  Chief,   Environmental  Field 
i  Studies,   General  Field  otudies,   Gi'ants;  Nursing,  and  Cytolog/"  Sections, 

B.     llet&ods  employed: 

Participates  and  takes  action  on  administrative  recjuests  of  all 
types  emanating  from  sections  of  the  Branch,  ^ro-rking  out  plans  for  the 
I  expansion  and  modification  of  iiiedical  field  studies,  such  as  recruitment, 

I  writing  and  reviewing  job  descriptions,  reassigruitent  and  pi^motion  of 

personnel,  obtaining  supplies  and  equipment,  adjustment  of  space  and 
facilities,   supplying  information  and  advice,  and  related  matters. 

Assists  in  the  detailed  administrative  direction  of  the  cytology 
study  centers  being  established  in  id.dely  separated  areas  of  the 
country,  as  vrell  as  the  continuing  proper  administrative  functioning 
J  of  the  Cancer  Investigation  Unit  at  iiemphis,-  Tennessee, 

i  ' 

Provides  advice  and  instruction  to  secretaries  and  other  personnel 
of  the  Branch,  both  central  and  field  units,   in  the  proper  methods  of 
dealing  with  administrative  roatters  such  as  preparation  of  requisitions, 
initiation  of  personnel  actions,    preparation  of.  correspondence,  travel 
requests,  etc*,  which  necessitates  occasional  travel  to  the  field  units. 

Maintains  records  for  allotment  balances,  transfer  and  disposition 
of  property. 

Participates  in  the  foi-mulation  and  compilation  of  special  and 
periodic  reports  and  directives, 
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,       VIDIWG  FU^IDS,  F.-.CILITISS,  OR  p:uRoOiIiI^.  FO?.  THIS  PilOJECT' liMJITHSR  1956 •  OB  !'57; 

None  ■'       -:;•  ■..•     :•...  '-   .  •'  '  , 


■■_...; 'in  THE  i:U^Lia''.nEALTH  SERVICE   (JITICUT  IKTERCEiIJG'E  Or  PERSOTOTEL,  FACILITESOR 
FUNDS),   IDEKTIFI  JUCfi  RESEARCH:  ...  !.,.•.-       "■■■■ 

None 
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l.j  ^ancet  2,       Field  Investigations  &  Demonstrations  Branch  and 
INSTITUTE  LABORATORY  OR  BRANCH  ,  Division  of  Special  Health 

I  Services 

3J  Field  Studies  Sections  4.   Salt  Lake  City.  Utah      "       5,  NCI- 163 
I  SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHISDA)    SERIAL  NO, 

\  '  "     ,  ■  .  ,■      ■■     '  ■     ■-. 

^,  Study  of  the  cancer  experience  of  Non-Uranium  hard  rock  miners  in  the  Rocky 

PROJECT  TITLE  Mountain  area. 


Miss  Mariaft  Erjavsc,  Dr,  J.  W,  E^ao.  and  P,  A>  Lawrencs 
PRINCIPAL  INV£STIGATOR( S )         ■'   \  j   ■'. 

Benjamin  Carroll  ,  . 

OTHER  INVESTIGATORS  ..... 

PROJECT  DESCRIPTION 

(A)  Objectives 

1)  'To  evaluate  the  prevalence  of  cancer  of  the  lung  among  underground 
non-urariivnn  miners  in  the  Rocky  Mountain  area. 

2)  To  determine  if  a  correlation  exists  between  the  levels  of  radon  in 
non-uranium  mines  and  the  occurrence  of  liing  cancer,  and  other  causes  of 
death. 

(B)  Methods  Employed 

1)  Assembly  of  occupational,  medical  and  vital  statistics  information  on 
a  composite  group  of  hard-rock  miners' with  at  least  15  years  of  under- 
ground working  experience  in  non-uranium  mines  in  the  Rocky  Mountain 
States. 

2)  Collation  and  medical  statistical  analysis  of  the  collected  data 
with  particular  emphasis  on  lung  cancer  cases  and  deaths  that  may  be 
discovered. 

3)  ColUction  df  environmental  data  with  resj|>ect  to  underground  radon 
concentration's  in  the  selected  nqn-uraniiim  mines  (is  being  done  by  the 
Occupational  Health  Program  Field  Station  in  Salt  Lake  City  in  coopera- 
tion with  the  State  Health  Departments  of  Colorado,  Utah  and  New 
Mexico) . 
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PROJECT'  ^EtOEiT^ ro^"  (cBnT  ' D) 
NCI-163 

SERIAL  NO, .   ,        .  .         ,  ,.  -  - 

"(C)  Majoir  Findings.  "     —      '•..-,•>. 

:,n:  i'')  ■  ft  ^^s  baen  sstabltshed.  that  .radon  concentration  in  th^  ^ir  of..  • 
'  "'J-'j\    ,  ■, ,  ^^y   of ; "tiUi  .^tiar^'-xork-  mlivc^  liiythe^ROcky-  Mountath-ari2a  -jappr^^ 

okcdsd  the  Maximum  Perinissibla  Concentration  as  recommended  by" the  ' 
National  Committee  on  Radiation  Protection, 

■  •  2)  "  cooperation' 6£"  several  of '  the  iargi?;  bard- rock  minithg- cpijipanifejs  .' 
has  been  obtained  and  work  was  begun  abstracting  data  from  company  " 
personnel  records.  During  1955,  approximately  60,000  records  were 
reviewed  and  a  list  of  1^889  wprkej^s,  obtained  who  had  cj^mpjeted 

"* ■ 15  ye-ariS-  of  underground'  exp^rlence'sotnie'  time  betweek'  193!7-;.and^f,fA8,  . 

Of  these,  692  are  known  to  be  dead,  and  the  date  and  place' of 'death  h 
has  been  recorded  in  almost  every  instance, 

•"■-•(D)  Significance  tx)-Caucer  Reffearth •    ./;.;'.■!.•■'    .   f 

1)  Data  on  human  beings  exposed  to  a  potentially  carcinogenic, 
radioactive  environment  will  be  compiled  and  so  be^pppe  available  .,, 
for  possible  use  in  cancer  control.  At  pres<jnt,  such  information 
is  extremely  scarce*  Limited  studies  of  mining  communities  in 
Europe  have  revealed  high  incidence  of  lung  cancer  in  miners 

■.^., .  .working  in  mines  containing  radjLoactive  dust  and  g^s.  Extensive 

animal  experinehts' in  Eur ppvJ.ai\^^^^^^  ^-lejicas  as  well' as  ^observa- 
tions made  on  human  beings  Ih'a^verVaritly  exposed' to' excelssive  ' 
.J  ,j,  i  .,  radiation  over  pro l^ong^d  periods  pf  tip^  have,  ji stab li shad  beyond 
■.   , .  '',  dopbt^^thaf^  ionizing'  r^.dia.j:idhc'ajuse.s,*^^^       in  animal's  and  in  '. 
people.     •-  ■      .  -       -'■     ..,...,..,.,.., 

2)  In  addition,  this  study  may  yield  not  only  i^nformation  reg\rdin|i 
levels  of  radiation  which  are  harmful  but  also  levi^ls  6'i   radiation  i 

-t  .  •.:,,  i  •;. .  .*'^i?^f  ip'?'^?.  ^.y  ?'°'^K'^4  sy.f.far  no  harmful  , effects,,,  ..This  infprraat  i'O 
...,,.  wpuld^  be  of .  v^luci  in  establishing  recorianehdations  for'  the  uranium 
^,^,.',.cjining_'indus^fTy.: '   ;/,,,,,.  i^,  J, ".,'.•,:.  ^   "  ,..■..:  ::,;-.•'.■'/'• 

(E)  Proposed  Course  of  Project 

-  ,1)  J  R^vi^y.oj^' personnel  rector ds  ap  nq^  being  .parried  .oiit  .wilj.,  bsi 

continued  until  compieted* '       ;    ',  .  ■.    ' 

^.,  ,,,  ,,  :2.)..  Whfin.  all,  |:h&74.^0.pQ;r,acorfi,8h^ve,  been  reyieyad..^  d.eath.  records  o 
!'.,/ .',  ,  tha^.-d^^ased  p^ner.'^..w      exi?.'n}ine<i«  .  Mortality;  sta't.ifl tic's  .will  be 
..  .compiled,'  and;  "thpse  "dat^  '.c^rjfelat'id,  with  th^  und3rgrpi|nd  mining! 
experj^n^eyrecqr'd^,, ' .;  ",J' ;.3,'.''..:';~j.,.'.  .^7;;-.;;'  ;■  '  ,r, ■..=;";  '  :    ' ,.   ■!•'!:  '■; 
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3)  Consideration  will  be  given  to  a  control  study  in  the  Rot^sb  ^ 
mines  of  New  Mexico,  "•,';."''-:',- :^"^i;' 

4)  Measurement  of  environmental  factors  within  the  mines  will  be 
carried  out  by  the  occupational  health  program  of  the  Division  of 
Special  Health  Service 'Sir'- " ■■■' ".  V*=^ii -"^  "v'..■^■•■•l>;y 
5)  Program.  ]Mill-be,,dey,a  loped -for  following  the,  surviving  group 
for  mortaiity  arid  cduiseis  and  also  for  major 'morbidity. 
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BUDGET  AeTIVITYt 


RESEARCH 


/  /    ADMINISTRATION 


n 


12, 


RBVIE5W  ■&•  APPROVAL  £7'    TECHNICAL  ASSISTANCE  -^ 


COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANIZATIONS ip" 
VIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT  IN  EITHER  1956 it 
1956: 


Occupational  Health  Field  Station,  Salt  Lake  City,  Utah 
State  Health  Departments  of  Colorado,  Utah  and  New  Mexico. 


13. 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE  SLSllHBi 
IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PERSONNEL,  FACILILBS 
OR  FUNDS)  IDENTIFY  SUCH  RESEARCH: 


None 
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.  National  Cancer  Institute  2.  Research  Grants  &  Fellowships  Branch 
INSTITUTE  .  LABORATORY  OR  BRANCH 


. '.b:,  v't,.      4.  ^.NCI-025 

SECTION  OR  SERVICE,  LOCATION  (IF  OTHER  THAN  BETH. )  SERIAL  NO. 


Administration  of  cancer  research  grants  program. 


PROJECT  TITLE 

Dr. 

R. 

G. 

Header 

PRINCIPAL  INVESTIGATOR(S) 

Drs 

.  C 

D 

Larsen,  C.  C  Powell,  H. 

F. Sever smith, 

A. 

Welssler 

OTHER  INVESTIGATORS 

).  PROJECT  DESCRIPTION 


Objectives ;    To  encourage,  promote,  and  support  haslc  and  applied 
research  in  non-Federal  institutions  leading  tctrard 
delineation  of  the  causes,  nature,  and  methods  of 
diagnosis,  therapy  and  prevention  of  cancer. 

Methods :  A.     Preparation  of  awards  in  the  name  of  the  Surgeon  General 
i  of  grants  for  research  in  fields  pertinent  to  the  problem 

of  neoplastic  gi-owth,  upon  reconanendation  of  the 
'  National  Advisory  Cancer  Council. 

B.  Conduct  of  surveys  and  analyses  of  the  field  of  cancer 
research  and  of  the  research  supported  through  cancer 
research  grants  to  evaluate , the  extent  to  which  all 
promising  leads  are  being  explored  and  to  indicate  areas 
in  which  current  efforts  might  profitably  be  expanded  or 
new  efforts  be  initiated. 

C.  Exploration  of  new  methods  and  techniques  of  administra- 
tion by  which  the  objectives  might  be  more  fully 
accomplished. 

D.  Consultation  with  Investigators  to  acquaint  them  with 
the  opportunities  for  support  of  expansion  of  their 
current  research  efforts  and  of  development  of  new 
approaches;  also  to  inform  them  of  related  or  pertinent 
studies  by  others  so  their  work  can  progress  more 
rapidly  through  rapid  exchange  of  Information  or  through 
collaboration;  also  to  aid  them  in  administrative 
problems  related  to  their  research  grants. 
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E.  Dissemination  of  information  on  research  In "fields 
related  to  cancer  by  means  of  conference?,  symposia, 
publication  of  monographs,  bibliographies,  etc. 

F.  Provision  to  the  National  Advisory  Cancer  Council  of 
special  information  on  research  grant  applicants, 
their  research  problems,  methods,  facilities,  and 
related  research  by  others  for  the  purpose  of  facilita- 
ting conrpetent  and  adequate  review  of  applications;.'  ,...■ 
accomplishment  of  this  through  correspondence,  visits 
by  staff.  Council  members  and  others,  including  members 
or  representatives  ,of  Study.Sections. 

G.  Presentation  to  the  National  Advisory  Cancer  Council  of 
the  technical  evaluations. and. recommendations  regarding 

'  rfesearch  proposals  for  grapts  as  made  by  appropriate. 
Study  Sections,  or  by  special  reviewers  of  research  grant  t 
applications  in  those  Instances  in  which  there  is  no 
existing  Study  Section  competent  to  render  this  advice. 

.;.H.    Maintenance  of  liaison  and  cooperation  with  the  Division 
•...;';    of  Research  Grants,  National.  Institutes  of  Health,,  in; 
"'•;'*'  '    the  activities  of  the "Stiidy  Sections  in  review  of  appll- 
'    cations  and  with  the  Dly is ion  of  Research  Grants  and 
other  Institutes  of  the  National  Institutes  of  Health 
in  the  development,  of  policies  and  procedures  for  the 
administra,tipri  of  the  total  research' grants  program .  of ... 
the  Natiohai' Institutes  'of  Health. 

I.    Maintenance  cifiiaiscsh  and  excihange  of  information  with 
other  governmental  and  non- governmental  agencies  in  this 
,   epuntpy  and  abroad,  with  like  Interests  responsibilities, 
■  and  programs/ in  order  to  promote  collaborative  efforts 
and  to  avoid  viniieces'sary  and  •undesirable  duplication  of 
effort.  Organlzatiohs' of*  this  type  Include  the  National 
Science  Pbundatlon,Me.ri.ean  Cancer  Society,  Atomic  Energ3 
Commission,  Office  of  Naval  Research,  Department  of 
...  .,  .  .j^,  Defense,  Department  of  Agriculture,  Smithsonian  Institu- 
'"'■'■'■';■-...;'•' t ion,  Damon  Runyon  Memorial  PuM,  .jane  Coffin 'G^^ 

■'"'■'     ''Memorial  5\ind,  Anna  Fuller  Fund,  British  Empire  Cancer 
Campaign,  National  Academy  of-  Sciences  and  National 
Research  Council,,  Rockefeller  Foundation,  International 
Uialon  Against  Canicer;  American  Medical  Association,  and 
riumerpus  others  •   ,     ' ' 

''    .  ..Jy  '.  ^Preparation  of  special  and  regular  reports  for  the  infor- 
.  --.  ,  •  "'^^^^  "•  mation  of  the  National  Advisory  Cancer  Council,  the 
'"''"''"■';    Director  of  the  National  Cancer  Institute,  the  Director 
of  the  National  Institutes  of  Health,  the  Surgeon  General 
the  Bureau  of  the  Budget,  members  of  Congress  and  con- 
gressional committees  ag  to  special  and  general  problems 
and  progress  in  the  field  of  cancer  research,  with  specia 
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SrOJECT  description  (Continued) 

J.    reference  to  new  developments  and  new  opportunities, 

or  to  individual  applicants  and  actions  taken  on  their 
■■■"  «'■ . -ajsplications..^".  .  :'■ 

K.     The  carrying  out  of  the  broad  policies  established  by 
the  National  Advisory  Cancer  Council  and  their  inter- 
pretation as  applied  to  individual  cases,  particvilarly 
as  related  to  the  most  advantageous  distribution  of 
'the  litoited  funds  iavailabie^.  :       ■  ,. 

[jummary  of  Actions :  During  the  fiscal  year  1955>  research  grant 

applications  were  presented  to  the  National  Advisory 
Cancer  Council  at  its  three  meetings  for  review  and 
recommendation  as  follows: 

Number  .•      Amount 

Applications  reviewed   839      $10,3^,525 
Grants  recommended      Jh^  8,899,'tOl 

LO.MCI-025 ^  ^  ~y- 

SERIAL  NO.  yiM^   /^CU.c^^'i^^^U/'    JIl    "^  ^l- 


11. 


BUDGET  ACTIVITY 

RESEARCH  !..::i         ADMINISTRATION  Lj 
REVIEW  &  APPROVALJX:  TECHNICAL  ASSISTANCE  P 


12.  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANIZATIONS, 
PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT  IN  EITHER 
1956  or  1957:  The  Division  of  Research  Grants,  National  Institutes  of 
Health,  provides  the  part-time  services  of  personnel  and  of  facilities 
for  receipt  of  cancer  research  grant  applications,  their  assignment, 
duplication  and  preliminary  technical  and  scientific  review  by  Study- 
Sections,  the  processing  for  payment  of  approved  grants  upon  authoriza- 
tion from  the  National  Cancer  Institute,  and  the  fiscal  audit  thereof. 
Such  activities  are  carried  on  in  collaboration  with  the  staff  of  the 
National  Cancer  Institute. 


13.  IP  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OP 
PERSONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH: 
This  project  parallels  the  research  grant  programs  of  the  other 
categorical  institutes  of  the  National  Institutes  of  Health  and  the 
non-categorical  research  grant  program  of  the  Division  of  Research 
Grants . 
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Ik.     NCI-025  ,-;.'>;!it: 

SERIAL  NO. 

15.  '••■'  _•  ■'  "•'  •  ;•  ''■'-'■'  ■ ' ■  

PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING  CALBRijffi" 

YEAR  1955; 

'  .  "'       None 

16.     ■•   ■  "  ■  ..      .      :      •  ■.'  .:■    ■  •  ■'  .  

HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
*"•  CALENDAR  YEAR  1955 : 

1.  Mt86  M.  Catherine  Vessels  received  a  cash  award  of  $150.00 
■for  superior  work  performance. 

2.  Dr.  Clinton  C.  Powell  was  reappointed  a  member  of  the  American 
Hospital  Association  Co&snittee  on  the  Use  of  Radioisotopes  in 
Hospitals . 


Inv. 


APPENDIX  I 

, .  V  ,  ..The  R^,5e«irch  Qra]pi4,i^ogr&m',.fiSsists  scientifip  i,|iyestlgatpfs 
in  their  attempts  to  discover 'the  133,810  factors 'in  the  cancer  problem 

jas.a  means  tow^ird  j)reven|;4.pg,  diagj^psing  apd  curing, cancer.  The  major 
,<ives|.jbpii3  to  which  finsyeys  a^^  ..  '  .:  ^ 

'(ai). /What  are  the  j5igents,o».  coriditipns|  that  initi^e  a  cancer, e^nd 
■  .  thrptigh  what  mechabisros  dp.  they  act'?..    ,  ' , 

..•([.bj  ;  How,  9jan' this  process  he  prevented;'.  .  ,  '.\ ,,   (  i  .  .^    . 

■.(p)  ,  Whiat  are  the  factors  that  promote  cancer  development  and,  growth 
... .  .,?kfter,' it  has, been  initiated?  ./■  \ 

;.(d:)  What  are  the,  characteristics  of  various^  types  of  cancer  as  . 
^j  .  '  distinguished, /rom  normal  an,d  benign  growth,  and,  of  ,thei;r; 
'"  ..  effects  upon  the  indiyidujalS  i^  whom  they  grow,  by  which 
.  .....their  existence  and  type  can  be  identified?   _. . 

-  («)'  What' means., are,  effective^, to  eradicate  .cancer  or  to  control 

,  '.  ,, its -growth/.  J  ,.;  ■  ',  ..'  '/,   .  "    ',., ,     '       '   ,  ,  ,  '.'', 

As  the  partial  answers,  to  .one  or  more,  pf  ttiesfe'  questions  are  repprted, 
they  are  rapidly  applied  to  the  solution  of  other  questions.  Some  of 
th^anqwers  are  of  a  nature  :^hait  they, can  be  , applied,  to, , the  social 
aspects  oif.  cancer  in   commvnity  life  (control  of  environmental 
initiating  agents,  case-finding  and' diagnosis )therai^). 

■The  mftjor  pplicy  of  tlie,,Public  Health  Service  research  grants 
program  has  been,  and  continues  to  be.  that  investigators  select  for 
.themselves  the  areas  of  research  in,  which  they  feel, the  most' progress 

,.!qan.be  raaiie.. with  the  aualiftcations,  they  poss.es.s.  13ius  the  investiga- 
,tors  dete,rraihe.tliie  sub^eqts  of  study  for  which  aid  is  requested  and 
"their  proposals  present  a  kaleidoscopic  review  of  the  field  of  cancer 
research.  They  represent  the  major  determining  factor  as  to  the  areas 
of  research  and  the.  emphases  that  characterize  the  research  grants 
program  .of  the  National  Cancer  Institxife.  ,  Trends  in  cancer  ^research 

"  usually  reflect,  th.e  colleotiye  thinking  of  aqtive  minds  alert  td  new 
discoveries  odT  phenpmeha.pr  to  the  development  of  new  techniqvies  with 
which  to  re-explore  previously,  known  .'phenomena.  ^  TSae  recommen,daiions 
of  .the^atudy^ -Sect^ns  and  the  Natioival  ^dvisory  Cancer  Council,  and 
tlbe!,, decisions"  of  ^iie.  Surgeon, General  mojdlfy  the  collective  appiloach 
otrthe  sqiiBntists,,pniy  Insofar  as  ttiey  fail  to  provide  Public  Health 
Service  support  .to  research  wHich  may  .Q'PS'rear  leps  promising  :  .' 
Vcientifically  or  ■!less',signt;^icant.;t6  thel;^  pro'^lein  of  cetnper.  .Poribunately, 
:ho.weyer"^^  .there  arej.  other  Sipurces  of'  svi!pj)ort  for  scientific  prpposals 
so'  that  ...denial  of  .aid  .from  one  '.js^ency  dg'^$.  not  necessarily:  mean  a 
blockage  "of  any  study.  Never thefess,,  within  the  program  of  aby.  one 
agency,  it  is  possible  that  certain  area's  might  appear  to  be  little 
■■studied  an^  it  J^S^It. be,  assumed  th^t  tliis  was.  because  .of., the  bias  of 

■:  Qoneul.ta^tt^ '  3,c-l^tij3t p  whp '■'  |rec.on?ii6nd..  oa  :  the .  award  o  f  grants .  Such  a 
situation  i8..unlijseiy  to  Gopur J  howeyei:^, ."because, pf. the  multiple  review 
system  which  tends  to  modify;  If  not  entirely  correct,  the  effect 


of  biases.  It  is  more  likely  that  gap  areas  exist  because  of  the 
lack  of  promisiag  leads  or  methpds  by  which'  to  attack  those  problems. 

[        "^   iift  addition  to, the  historic  laissifey-f&irie  approach  to  sfeifentiflci 
''"^'   research  which'  has  genebrally  been 'iaoet  prbcluctiv*  'of  inew.ide4B''and 
techniques,  the  Public  Health  Service  has  on  occasion  followed  the 
ad>^ice  of  its  consultants  in  placing  special  emphasis  on  certain  areas 
which  appear  ripe  for  exploitation  or  for  which  there  ttppedra  to  be 
special  need.  For  example;  yihen  the  development  of  new  radiation 
instruments  and  atomic  €ner^,wie.,>stvidy  of  thebiologtcal'-'effedts  of 
high  energy  radiation  feasible  as  well  as  an  important  problem  in 
cancer  induction,  and  in  cancer,  therapy/'  the  National  Caneey  Iiisiitute 
participated  ifa  an  attack  on  these  problems  by  especially  encouraging 
and  supporting  the  work  of  scientists  in'terested  in  this  field-  Througi 
va,rious  meanSy  stimul^is.was-  given  tp  interest  andi encourage  scientists 
td'^extehd  their  studies  to:  include  -^^is  sfflodality*  In  their  experimental 
inves'tjigaticins'.  Similarly,  v^eh  discoveries  of  ichemical  means  of  con- 
trolling growth  of  micro-organisms  and  of  cancer  "bells  suggested  the 
possibility  of  discovering  newer  and  better  chemical  agents  for  con- 
trolling cancer,  the  National  Cancer.  Institute,  on  the  advice  of  its 
consultants,  undertook  to  encourage  efforts  in  this  direction  by 
encouraging  and  supporting  work  of  this  type.  The  Congress  made 
additional ,. funds  available  for 'ijhis  purpose., ,.  •. 

(jrave  concern  has  be^n  expressed  lest  special  emphttfies  of^the 
types  Just  described  lead  to  an  imbalance  in  the  "ndtural  eVdltttton  of 
research  effort.  The  fear  has  been  that  this  would. lead  to" diversion  i 
of  funds,  manpower  and  facilities  from  areas  of  investigation  that  do  ■ 
not  Offer 'such  immeiiiate  hdpe  of  beneficial  knowledge 'applicable  to 

■  'the  immediatie  .contrbl  of  disease.  Such  ,posaibl«  dangers" mti'st  be  recogiije 

arid  overemphasis  guarded  against  if  there,  is.  to  be  a'ieontlttued  flow  of 
;  hew  and  ba8_ic.,knowle(?ge,into  the  reservoir  from, wbi"ch"  C0ffi6'  the  fructi- 
ftrihg  ideas  and  technicLues  that  may  te  applicable-' to';pract4ieal  problemt 

'_/i^ke '(ihemdil^  ;■  •.■.•>•/_;   '■.:..■•:;•,'■■■;  '(''■'■^ 

'"'    ''■'.'■  'Although  oyerenthusiaj^m  for;  a  certain  area  of- study  ■may  t^teporarly 
.  uhbalancie'and  distort  the  relationship  between  st-udy:  of  "fundamental 
^'''^jhenomefaa  and  the  apjilication  of,  linU.t.ed  knowledge  to.  an  inanedifitte 
'.^practical  probi/em,  thex-e  is  .usually  a.  self -regulating  corrective  facto; 
"that  eventually;  restores  a  new.  balance,     ^is.  factor 'is  eofflposed  primaily 
• 'bf  thie  ^6ii4ctive  reaction  of  the. scientists  concerned  and  this  is  re-; 
'  fleeted  \in,  the  changing  opiuionp  of  .consultants  ania  their'  reconaBehdatiNs 
■•'regardirlg 'grants..,    Another  element; of ,. ■the  self-regulatdry- corrective 
\"  factor  Is'  th^Jen■bh'Usia6Iil  wanes  unless  th^reare  encouraging  results        - 
from  the  newiy  ;em|)hasl«ed, program.     Nfvertheless,  It' is  iarportant '.for     -■ 
'  '"ail  concerned  ti^be  alert  to,  the  dangers  of  apecial  enrpbases  thait  may  i     ■ 

be  ill- conceived,  dr  !pOjOi*iy  exe(5V|te4,/.«ind  that  jsay ; tefligjorarily  ihterfer 
.  with  Qiiila&r  ipr6^tiye^^(x^  .  "*•■  ■' '    '  '  "^■'■"''• 

llhis  concejTi.hjij?  .beeii,egi«ci 
,     thoughts.  Of  .som^  (iuxing  the  \curr^nt  ,fi9ca^,>yea3ir  vhen-^th^ 
.'^  "rti^d  hs.vie'  been  insu|f  iiaient /.to  perJ^'t-  suj^      of  rallr.the  .liiorthy 


reconmendecl  grants  and  yet  special  emphasis  has  been  placed  on  chemo- 
therapy by  expansion  of  existing  programs;  and  by  stimulation  of  new  . 
groups,  with  support  provided  through  additional  funds  earmarked  by 
the  Congress  for  this  purpose.  Although  the  wisdom  of  this  method 
of  earmarking  by  Congressional  fiat  rather  than  by  the  informed  and 
balanced  advice  from  consultants  like  the  National  Advisory  Cancer 
Council  may  be  questioned,  there  is  not  yet  any  evidence  that  the 
dangers  of  overemphasis  have  been  created. 

Analysis  of  the  National  Cancer  Institute  research  grants 
program  over  a  period  of  years  reflects  both  the  natural  broad  evolution 
of  interest  and  capabilities  of  investigators  trtio  receive  grants  as 
well  as  the  more  abrupt  fluctuations  caused  by  special  program 
enrphases.  For  example,  the  percentages  of  fiinds  for  the  broad  areas. 
Carcinogenesis,  Tumor  Development  and  Clinical  Studies,  have  changed 
but  little  over  the  past  six  years,  although  some  increase  in  the 
funds  for  Clinical  Studies  has  been  evident  in  the  past  two  years. 
Approximately  one-third  of  the  funds  have  gone  into  each  of  these  areas. 
Nevertheless,  when  these  broad  areas  are  further  broken  down  temporary 
fluctuations  become  noticeable.  In  I950  the  funds  for  Itoerapy, 
particularly  Chemotherapy,  were  moderately  high,  apparently  because 
of  the  support  for  studies  evaluating  antifolic  agents.  In  I95I  the 
funds  for  Metabolism  and  for  Endocrinology  and  Steroid  Chemistry  were 
increased]  such  an  increase  represants  support  made  available  for  the 
evaluation  of  cortisone  and  ACTH.  In  1952  and  1953  evaluation  of  high 
and  supervoltage  Radiation  techniciues - led  to  increase  in  funds  in  this 
category.  In  195^  a  rather  pronounced  increases  in  fvinds  available  for 
the  categories.  Therapy,  its  sub-heading  Chemotherapy,  and  Blood, 
resulted  from  the  availability  of  additional  monies  for  research  in 
chemotherapy,  with  special  emphasis  on  leukemia  and  related  lymphomas. 

The  above  information  on  the  categorical  distribution  of  funds 
is  based  on  data  for  fiscal  years.  In  fiscal  year  1955  no  particiilar 
change  was  noted  compared  with  fiscal  year  195'*-'  Thirty-one  per  cent 
of  funds  was  spent  on  studies  in  each  category.  Carcinogenesis  and  Tumor 
Development,  and  thirty- four  per  cent  was  spent  for  studies  in  the 
Clinical  area.  Among  the  different  methods  employed,  Chemotherapy  funds 
accounted  for  about  one-fifth  of  total  funds,  and  within  the  facet, 
Therapy,  Chemotherapy  accounted  for  sixty- two  per  cent  of  these  funds. 
As  regards  funds  for  work  done  according  to  anatomical  site,  about 
one-fifth  of  these  funds  were  for  studies  on  Blood.  Thirty-six  per  cent 
of  the  funds  spent  were  not  related  to  work  associated  with  any 
particvilar  site.  The  average  amount  per  grant  fell  slightly  from 
$12,888  in  195*^  to  $ll,8o6  in  1955- 

Data  for  the  latter  half  of  the  calendar  year  1955  have  not  yet 
been  analyzed,  but  in  view  of  the  earmarked  Congressional  appropriation 
and  increased  activities  of  the  Cancer  Chemotherapy  National  Service 
Center,  one  could  expect  increased  numbers  of  grants  and  Increased 
funds  for  Chemotherapy  studies  during  this  period. 
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t&cets.i^-areae  Xif'^dAWc^T^  ■■ti^4dt^'^dv%-\i%^'-6elected}  "tirid  a;' few  '6f  •    ' 
them  ■  iilustra-ee  ^life  .ty3pe  ©f^stxi'ctj:;.  t%t^'  is-iiecdS^ary 'for  the '^niargd-^  ■ 
Meait"6f''<3ur  «iesery&  b-f  basi(i'''kii6wlfe<^e'updn  iwhich'^es^  th  ■' 

practical' '■ap3E>li<;atl6K£S'''for"tfife  o£ia«te-5?' pati-erit^     >■-•'"'-"•  •  ..».<•-:  r^-.-:' 

!■•%)'-- ■•■Iavegtiga'ti6ns  •^^ediidtic-fed'' by  Bri  B.  S.  'Oppfehheiiiierof '         '•-' ' 
Ctolumhia  University  on  the  possible  cancer- causing  properties^  of  ^ 
plastic  films  and  other  substances  have  yielded  results  showing  high 
in&ifetlda  ■i'at"§6  of  aalignant  tumors'  'in-  i^ita  -iftfe^dded- Vith  ;some  of 
these  materials.     Plastics  -in  associaticm  with- which  tuinprs  developed 
ln<riuded -Cellophane,-  l)a&rt>n,' Tvalon,  •  Kel-F,  Nylonj  polyethyleiie)'        '    ' 
polyraethyl-niethaGryl^it'eV -polystyrene/  poiyVlhyl^^c^^  Saran,  - 

silastic, -^ilk  rfilm-,'' Teflon, 'and  VinyoS  K?"  Certain ••  either  related 
aubstaiiceS'  have'  nbt^  been  sho\to'  to  have  •Hshia-  eWSct-t  ■■'  Sittde-  tiiinors  have  ■ 
b«ew  ''i'iiduc'ed  by  both;  pure  and'-ini^ure  -gaia|iesi'  j-it-  is  •concluded  th&'t  the''-' 
poJty^fei  itself  is  the"  cancer- causing- agenty'"''iBf€f-S^^  to'-'- 

some  extent*  tin- 'the  J>hy^ica2:'  form-  bf-th'e'-  plastics' ''"use^^dy  ■which'  included'  ■ 
plain  and  jperforated  films/-' texti-le'fabric'g-J  gii^«ules}'''s|/Gnge  'and-  '  ■ 
powder.     This  work  has  now-^^bfe'eri'kibnf^'rmed  lay 'lirsK^c^ 
and  Franc  D.   Ingraham  and  their  associates  at  the  Children's  Medical 
Center-'-©^  Bbstbri/ ■■'Bi^dfrs- 6^'cti2'-r©3f 

;i»&s»r$kDly^thylene:'-Slie#tiS' Hift6rei'i^tEa6totted--iri"-%h^  heact  eind'-eSirdometi..'  ' TSie  ■  ■'' 
effect  apjfears- only  -  6it'  th€'is:iWk)f  c'dhta<!'t-''^nd;a;'ft5'e-V  piribdB  of  li-3^  to  ' 
736  days.    .;©i'e  prac%i'eiar^liiq3o'r-tan<ite'  of  ifhl's'Tifttfk-' results'' 
.il^%reaUitig'  \ise'of  s^'i'milds^'^'pias'bic^-mat'eriai&fi*"-:^^ 
Thetfe  ?.ls>- no  •'■evidenc€i-'''S3Sat''Uin^l-d*'- 1^ 

sucte.!.pljaa^ti'e  imt^lant^  but-"  'gh*e'■•eXp■&i*imenta^l'''at^il/es''■  haiJ^'fe'-^a^^^^ 
to  the  cians-ideratiK^n  ■■13a&t' -'such  a'-^s^i'bii'it'y'-exfi^W;^''--^  '■ 

j8»iiid6, ,: also>:"ifUrthei''^'4£ufbrm!feitiDn  -on  dlf f eren't-';tlassies -'of "'irfflit^lals 
capable  of  ingoing  c^ttei*'  i^i-  eix:^rite^al-khiiB^l-s'r^^^^  Jii-ovider'  ' 

clues'.'^  to  nveane  f<i>5r  ipreV^Shting  the'^fev^ibi^entF''bf-'B6ae' typ6s' 
•v,^C.•;  .i.i;2)-.-  'iPa^teer.  'iaftdefStanding  of  -th'e  rbi^"  of  ■•■exeesBl''(^^''ex|fb'&u^'^t$''^-^ 
sunlight  in  causing  s'kiri:'  ciaftee-ts  ■  i^  iproMefed -by^ths  w6'±'kvdf'-&^^    'kf.  iCeiner 
of  Brandeis  University.     It  was  found  that  the  nymber  of  tumof s  prbduced 
--*ly:  irs-adiating  J^a^bino  M*^'dally''i'br-eR^vd^l%W        with  ''ifttensfe- ultra-  , 
yiolet  light 'teottM 'be  red\rc-e4  "50^'by'^iV'itig"%h^  aftl'nMSis'a 
:ail«ie-.'li:^tvt-mraediateiy" after  each  >£Ctr^--vi(Slet''rrrMiaiibii^      -■■ ''  ^•'  ';  ''  [ 

•;;.-. '..-g;);.  Further  inforaiation' rfeg^ird'ihg'Miiffis-ffe^tbr^^^^  is&y;' c^viss-/  '  ■■ 

canc'er--wfeis'  rereently  uncbverM'''S.urt-iife''^'B^)tfdy;'bf-"t®e  ^t^^^^      dt  galibiadder 
eaocer. .  >  'Dr's .  -H.  ■  T.^aandall -^d'- JbsepB-  FbrHto'er-' 'tif-'tfip  "Sloain-JiCett'er^ng 
Inetitut*-;h'avre  found  that'  bi^iS''  m^y''  e«t^ft?S'*'' »'■  svibstah'e'f  whl'ci*:'' j^r'odiSic'eS'    '''":"[ 
caQeer.7  specif icallyf  in  *th"e;'b^-Liai^y'''s5r^tem^*-"-'''-ilii-'  -thei-i*  ieS^e'i'iment'g','  vhi&Le/ 
Iffiblfi '. blle^ frbm.'^wo'' patient Sv-'§itffe^-ifig "=ftbffi-" caj*ciiibi^- 6i. t?^'-cbwmcin ' ■■'   ' ■• 
bile  duct  was  injected  under  the  skin  of  20  hamster*  and  ko  mice^ 
Carcinoma  of  the  bile  duct  appeared  in  two  hamsters,  and  one  mouse 
developed  liver  cancer.     One  hundred  and  twenty  ham&ters  are  being 
tested  with  bile  from  patients  with  cancer  of  the  biliary  tract,  and 


changes  observed  thus  far  include  bile  duct  proliferation,  cy^t  fpm*|r. 
tion,  necrosis  and  fibrosis  of  the  liver.  Prom  the  character' of ' the '  '' 
changes  observed;  it  is  expected  that  cancers  roB^  develop  in  time .:  ^. 
In  sharp  contrast;  hamsters  tested  with  bile  frijal^tieAts^.wtth^iion*'''''- 
nalignant  biliary  tract  disease  shoved  only  ploughing  of  the  i^jlcin 
at  -ln;)etitlt)n' 'sites  and  pbbr  general  .coiiditiQh.'If' these  pr^liaitory 
obseiH'ati'(^n6  dj?e  confirmed/  they  tiill'  ^iV^'aidd^di^      the  afeartJh'^ 
for  m^tekbdlic-erroi^s  "in-  body  chemistry' '■^HFhiiih  may^-lead  'to  ■the  j>ro4'ictidli 
of  chemibaitf  tiei^abl^  of  inducing  caijcfei'V  •  ThiSt-'jtjonGept  of  :\ea»ee'r  ^,"  ^ 
causation  has  long  been  under  study.  It  suggests  that  if  the  errdrS"'''' 
can  be  recognj.zed  a,nd  understood;  mean&  can  be  devised, for  preventing 

or  cQrre<itiag' i^h^ftj's-v'^  -'^  ..'■:.'.■■■■■  ■■':'  ;^■l■•■•••'•  ■'■;■■  o^-"?'"r, '.■■■;:'••    ■,-,■'"•  ^ -.i 

'-'<■  '■  h):  ■  i itoti'serium,  against  a  Ij^reiast 'tuaww*'  tn  mi'c  developff^f 

by  Dr8-<^:'Johh-j:  -tilttjaer;'-'^^^^^^  3!..  Imageivai'-  sE'd'J'.  "T...liyv.ertc^B  .'of  the  ;';''! i"' 
Univer»I1iy ■  pf  Winrtesota;  Medici^'-  3ch6dli  basing"  mouse  tissue  hcmtbg^'feeW^ 
injected 'int<)  rabbits  a^d  g^inesl  i^igs^  '■"'Hie  causative  age^nt  of  this;' '''"^ 
mammary  tumojr  ifl  n^trallzed  b^^'  anitsei'fii  ■pii^€ipaf}^ed ;agal^iiat  eitberV;  V".':^f 
C£mcer6\i3,:br'h6rmia;l  meuniiija^  tis-sue.:-';  Sxp^Tim^ts  v^^  these  atttiseiS'tff; 
m4y;;Pc.4nt  the  !vay' to  ^progress'  again'ei  htflnafi  bsf^6st  cancer.  Dr..  BtiS'teiS^ 
haitf  ^iig©' '-studied' the;Sep©pdentee  of  maii^  (Sancier  ia  mice  cai' thelnt^-^ 
playj-of  ■Vai'ioUSv causktive ■•fact^  as  horlnonal.  stiaRxlation/      '  '!'; -^i 

here'dttkjftiyr  influence-,-,  aiad  the  tiittnianii^^ibh  of 'the  tumor  eigeiit  ■■  '/riv?-" 
from  mothers  t<i-sueklii3[g'x>ff^pr±bg  viW^l^^  '       ''"         '•'',      ;  .  :.■■•'■•' 

.1:  i  5)  •;  ®iei'^%akfcki;  ^ch^Mtiai  ishdfbloi^  o;f  tKe 

virus'  'Which  ceiise?  ■a-  l^e'd^f  Isibod  (^  (erytbtc^iftrelo' 

leukosis  ]!•  ere-'- being  fiiyeiBt'lgated 'by  D^  ^'^P :.'      . . , . 

aaBoci(a;te»',(;jf  th&I)ufce'  UniVfers;ity^;Bch«)bi 'of  'Mediipine;  a.Hi. .Durhaft;  •■  •  .'.  ".ip. 
North  Cat<olJina.  .  It  Vas  ibitod  itiiiat' bifdtf;  inj^  with  the  virus :^4eveie^ 
an~«oit^iv6'  i«ftj»i|iity  to'^fe  *lhfectkBtt^  ■prcrt^sS;V-  d^^^  on  •(ifae  amoHJait;  j,; 

pf<  ■virus  intrddttoed  etta  'th^  i^eutV'b^ ••ihbbu!f4'i5ioh\y  ■  Jit  other  words^ .  i^J'*'* 
•ts  'pose-ible' bjr  Ind-ecticiij^-'tb  'bMlid"  ttjp  %he'  ris&iatabce'  of  chicks  td'-";'; 
this  fojriai'jer  b3.-a6feL,  canfeiarv"   -Ji^^hjBb  «l^o '■>eeft-'^0?qpj^ 

that  Ian  en<!^e  aesooiat^'  =withf  flijhe  'ireleftsb  -Qf  hu'scl'e  energy  ',  V'.  ';';,'! 

(adei^Stoe-iriphosphata^l^-is  4t^'  intrfii&itt.  part  of  the  virus  p^rtible;»|;r, 

• 'These^  attidiW  are  being  extended' ■to  irelated' forms  of  thie  chicken'^"  '  ■^"  "' 
disease  (lyi^Jioblastic  leulcos^s)  Aipd  to  the  appar^aatly  aomei?ha<i  .similar 

,  for^^B  '^ifhyEiah  disease,  (leuldwaife  -and  Xyniphpeareoma J..   .  ■       ."   :; j  ■ ','  , , .  >;.  jr, 

I  iyi.j/^u  :.'^6):;'.'/ftobrs-ariBitJ:g  'iir  OfiCAlridiy^dusil  «re  hot  notmally,  tr^nsfeifeiiSi^el 
tova^wth^r  \mit si; ^ivbf^'-to ^ah'idi^tibal  twin  or  i(i  ihimals) -ib: Wcmeiatow  ' 
of*  the  i^ame  line  wfetdfj/hsis  been  'inbr^ji  Ibng  enough,  tp.  make  the  i;ndivid(ii^i 
members  nearly''d,&'i9,ilke- as  identical  iwins.  This  &ittiation  is  StnalogbUs  s 
to  the  prpblem  cqmmoply,  ejacountered  in  skin  gr^fting^  Kprmal  tissues  ^ 
and  p^ibtB  trap^^aptfed'  to-  aii'  ittdividuali  piher  than  a  fratel^nal;  twin  ■; 
: oi^''iiifeftbe)^-bf :' t*9: ,saAe"'inbred  lii^  may  -griow , 'tork.Miiie'  if  -there^:  is  .d'^e" " 
cca«iiJoii.  r^la^iibWikp 'bet^^^  .the  ho&tjbwt •^enttt&iiy,.they? ,;. 

slp^^'-  of i".-  \>-  DUijing  ipis- ;  pteriod,  the  v  hoat  animal  develops ;  a  resi'6'tjaxKi^{l   \ 
ap '-  tl4t ,  f  *irei^er '  trftnsplAitttS':  of  -the'  ]B^»ev  twmor  will  not '  grow  eVfenTbi^iiOTiy ,  r 


intS^^jd^^-isedistajicfi,.;^; -^hl^^^^  tile . na^tiral  #sis-taricfe  of 

host  anlmalfe.-unrelat ed  .*(&,'ijjhe;;. dpijor'  ■  paij,^" %e , moa^ll e:<i  'By-'pridr  tr eatoieiafei,-; 
with  iTra.diai:tl'Q&i\},CQTti'SQn:st^^\ ot'^&^l .p^ceduir'es  whl^h' ■■ireeken'-br  ■.  ■> ■; '. •  ,';■■;  ; 
abolish  the  defense  mechanisms  of  the  host.'  'In  faCt^-iaew  ■eyidfenc-ie';' is .4>;'r 
accumulating  to  show  that  extracts  of  normal  or  tumbr^'tissu0li*oai-.«tn  ■.!•;• 
inhrfed  mbuge' line- thatc- nor.mally.. ,|;rows.;.  the.,  t  when  injected  into 

mice  of  Afiiih  'inbired  line  .that  is-  normai^jj' .resistant ^'^^^  growtii  ■of  -that 
tumoi•V''''^ill^''oause  ."WifitP^evioija^y:  .repijs't^t  ai^iitial-g  W  hecom©  vecy      ■"'f,«,:v-, 
suscfe^'tibl^  . to •  the:,<t.\;wpy,  .-trai^spljaiii  a;ni'toJe5il:jdijee''i'fe^  grotfth.  :.•:..■•, 

Dr.'-'OeDrge.Snell,  Cr.  .Nathari  Kalis^.^aiid  thelF'-al^soc^iates  at  th^,: 
Bq.scoe  Bf  JacksOp  Memorial  LahQrft|ory'.^ifc.^  Bair  Bfeirtjb'rj/Mainfe';  have  been  ^;; 
■"  '^'lively  ioV-estigatiAg-.-this  /'enhancing,  effect" :'of '  titssiife-' e:iri;racte.?andv,-.{ 
'thiir  nat^fe.;-  'Ihey. have rfpjuid: more  4JiQ^.'t/th(5^^ol^''c5f;hisr^'^^      in     .'.^..i 
CQnt1f6ili.ng.'thfe''  oompat'ibi4..ity  ,of  'H's.sufS  ?i.n(i 'ap'Mt:^  v.;-- 

rf^i&ct'ions  that  mcAlify  'the  expression,^  .of',  tliis^hete'ditar^ 
di'"'iiicoJiipatil.bility.    ■.  Ihformat^on  has' teen  bhtiiine'd  'oii' the'  -siXe  ahd,.  .-rj: 
liatuire  of  l^e  '''enh^.ncinfe  jnaterial."  by.'^pa.ssihg  it  thTOtigb 
laiowb  pore'-  sizfi^.  •  .Eveni;^ally,.  .^t  may  be' qh^iria/ctefiied' chemically  arid^..^ 
i^sically.     Studies  of  its  know  iMnimologfd'iptoperties 'lare -being  ^ 
actively  extended.  '     "  ■'       ■■•.  • :    r,. 

■>"'■'■•';;    This  work  is  an.^..exampl^  of  "basic  ,'s'ividiTiia  bn'^iie  ■methods  of 

.,  exgpi'essiott  of  .hei:edlty:'an.d;.on  tie'  fSi.cfijrs  'th§t  'pidlifjr  'siciScisptibility.  ■. 

"'  aiid  resistance  to.fo.rei,gn-'natfiriai''whe.ih  ;,•■ 

organisms/,  'oi*  n6?rniai.'.tissuetjit^e/ski'nfl..-lt%^^  pot-ential  aignlfir? 

.j'Sajice  ,  .  for  control::bf;dii3.?asp  and-folr*'t.h6  repair  of 'defects  caused- .1?y 

.ftccidents,:  such  as  :burws,:^  where,  skji^  g|"al^tin^;|iay.  bV^''§'eriovis'.  pyo 

The  primaiy.  inte^-eat^Df-  .the  j-nvestiga^t'or    'i!s  Itf-fee  rik^uire-  of -tuffi03:*s-  e^nd 
■i.'i.of  the  animals  in  whdfih  th.ey,  appear:  tut  ljhe'vefeu!lits'\of'%heir  stiidtes. -, 

will  probably  have  a  much  wider. applica^ioii  in '|the  problems  of  health; 

.disease  and  repair  of  injury.  "  "  ;.',> 

These  last  three ;  studies  represent'  tHosebeinl^- carried. on  in 
an  attempt' 'to  elucidate  , the  roleipf,  .viruses  as  cajJsative,-  ag'ehte;:d.nr'-.v;, 
canc$r;,  at  least  -  in-.'^niiMi,la,  ..the  partj.played  by  iirammlty.'in  the  .s'eSilj?- 
tance  to  cancer,.,  and  the  genetic  factors  affectliag  this'  iramiinityv,' :  .Jt 
'f^As  i^ope^i  that-  thfe  better." understancLipg' .of  th.ese  factors  ih-  ianiioal'  tjiaors 
i-my  eventual.ly  jielp  un^er.atand  .the;,,na;ture  of  human,  cancer  and '  bow -tor. , 
C0nt»0i;it.  "■'  .   •  ■■.  :■  ;•;.  ;-■',;;.■■,=,■■'/     '  ^..  j.'/^'     '•.''',.•;.,..    v    ''''■'■■■.       ''  /"■'■"': .  '■  'l- 

7-     It  has  been  demonstrated  previo'Usly  by  sey6,ral  liiyestigat.oi'S 
tSiat  bone  marrow- Emd.^•spleenc.qnt^in  .a  substance  w:hiph  prevents  death 
from  whole  body  -  irradiation.  ih..f)pij5als  and  alsb^ 

aent.  of;  TMiation-iaduped  timprs ...of ..  the ,  lymphoid  .tissiie  j(like  :levik!e]ftiia ) 
in  mice.  -  The  mture..bf.,:thi^''su^^^  i)ave4t-tg4ted';by  -  .■-•■ 

.&r.^  Hehry-Kaplan'T.and  ■hti..ass6ci^'t^    at  ''gtanfpfd  Uhiyerfity  Ifedical,.".' 
School-;  '■'These,  uclent.ists  ,havf..iearjcii?^j!;  among  .othiijj'fiMingSi  ttoit  the 
:■!'  ''active,  material-  is  ^associated.  pVlraaiiiiy  with  thi-  httc-il-ei  of  thfe  C611.S  of 
bone  marrow  and  spleen.     Further  studies  'of  the  natiiTfe-'or  this  mia'terial 
are  in  progress. 


other  studies  are  also  in  progress  regarding  the  fundamsntel 
nat^e'  'of  ■  ""tiiel  -i^c^h  pr6668%  / '  •bbf h '^brdai'  g^vtW  arid  ^he  a^rttolfRial 

^crt(Htiiti*eni  itt'^seiiicei'.  •  *ftie  linderstaMltig  'of  this  ■pirooesw-  and  the   ^■; -i' 
ability 'of- ^he'-bdajT' to  cfontVbi^'ahrioitol  ^riwth''ai<«'r^^  by  ••;*i" 

tl^f6ilB</Ifig-i?4il)orte-:'    •■       ■'■•'^'    >'=..i,::-'  :-::,^:7,/;;;v.     '..  >  .V;  r.    ,.:^   ^^;r.n:.J:^ 

'^•"■■i-'fij-  'Vii'Udifes  haVe  eerttain  a,ttributeW  a6s6ciJited  vi!th  iai«  'IJVittgi- 
cell%*'';%*B"'l5i'id^^liet^^^    iife^  efcji- fti^j't  ts^abatances'  ^a'fllibton'iiMtoy  ••'■.>'•:.! 
years  a^  ]iWie!n  a  liyiiig'  Vliria'  va»  tidifiVei'ted'' iiiW  *•  cryfitalline ■•tortt-'w,^' 
like  a  noh^HVing  chemidai  and-  thfen  sh(y(lw-to ■teduae'  the'  attrlAjtifeeft  d^* 
life  upon  replacement  in  the  proper  environment.     Dr.  Robley  C. 
tiililf?imjr"'it^^  "th^'UniVetSltV'of ''Cfatlifo^iiia'  and-hiB'  tissooiates''  he;Ve 
r^cetftlir*  Reported  thilt'' it  Is  how  pdsdfbl€;'tB  %epai^te  ^'ufch-  a- yiruB-'- Ji''!'" 
into  1^'  ina;jpi'  cprnpoh^hts  tfhioh  are  dlf f*^erit  •  epe&iel  chemic&l  ^o'oftlci^^ 
6enera,3ily  V^g&i'dfed  aa1)eing-  xjoniponent's  of  lElVine  'Cella  Tout  not 'tts  b'eliig 
livifl^ 'theroseives .     S^eir ,  mostt  thterefet^hg  obs-ervation  is  that  vh^'"-' 
tl*eWe' 'tvo  compbnehti  aire; -again"  mixed  'uhde^r' Ropier  tfdrfdlt ions'  the  i^ruff 
recqii^'^itUtes  itiself  so'that  it  nbt /Q'iily  apjJfe^rd' In  thei  'eflisftffcs?oti^'>aici«c>i' 
scop'e^  as; "^V  did  before  being  'disijat%gi^iie*,%t -lis-  capable  of  infecting'- 
otlie)*'  ceilis  and  of  reprbduoingy'tiiu'S'^^aihinis.^iteto^       'tlie  •attrlA»i*fes-'-l- 
of  liv£n^  material'.    ''''■'"■■  ••■■  .''■'^''''-''■j''^  ''-'-■'■'■■  --y-  '' :  ■■■■'        /::■:. i^y^Ui 

•"■ .    .,'. .■■;.(  "''01 

,^  9) ,  "Riree  huttan  cancers,  including  ttanore  of  the  akin  and  muftde, " 

have  ^en  trattSpl'ant*<i  t&'-tfeeJ'-eiKijr^dni^fJ;  6"d^^  of  developliig  chicks,  i 

and-'cUltivatM  huctfessful'li^'-ori- -^he^yiipr^^  and ^yoH6''-3 

sac .'■'■•'ijri' David  A.  'mr'^6ksri^  iisix^^  the  Sloan-Ketterir 

Iri^l'tiite  'for  Cancer'  H65e6i^h'*iiav6'ffduM'^''^it"'^  epidermoid  *(sk4&)'i' 

. cancer  ■metastati'ies'td'^5^''«)fl6TVb''iiv^^^  liV'SiyoUt'^aj^  of  the ' chori6AEli*n- 1 
;t6i6''  liifeiabrarie  ''tttuHipifef 's-'Altid  transplants .  ■'  '(Silicki; 

''c^rryifig-this  t'Uiitoi*  ha,v^-'be^n  ■ha€ched'p-i§fctod  fth^en-^they  \>ete  sacrificedy'^ 
se^feral -days  later  wl'deiSpi^ead-iTOe^^  No  metas'ta#e^  'fifoa.^ 

tfie^other'tiiltei^"t3rpe£f^5fev'd' bWn'-'ob^  •■■■•■'•■-■       '  :...■.  LtJ.U 

^  Ip)  pr.  Edwin  EJ.  Osgood  and  John  H.  Brooke  of  the  University  of 
Oregon  hle^tral 'School 'haVe^'feported^fbr 'the 'first  time  •■'the  gl^"iH;h,  for 
an,iMefin'it6'  pe3*i6d>-  of  eell^  from'-hvunah  blood  in' tissue  cuitUre.'-^'  •''' 
Using  he^ly/deViised' culture' media  -and  special  cbMLfi^sns,  it  has  ••'beeh'- 
pdssibi^ '£ib'' nMinitain  straiiis-"bf'' cells  isdl€ied' fi'om  Jiatiehts  vith' ••''•■' 
■■'■l^eaii^';  .'•Tjiis  dev6!lbpmen^''pi'bmises''*>t'b  ekjlattd '|refittiy  the  pdssibilittesf 
for  S'fcxidyi'ng  leukemia-by  pdrraitii'ng  M6h'  istJudi^a ^outside  the  htaiaii  WSy.y 
It  may  make  possible  a  more  rapid  and  extensive  survey  of  oheaidai-^  =  -• 
agents  that  may  be  useful  in  the  clinical  treatment  of  leukemia. 

*"• ;  , ■•'•Searing  'ba'';cllnic<ii-a3jje'etsr  bf •  ^aheer/  'the  saisie  Investi'gatoi^a"- 
.h#e?-als:o  published. further  data' ihdicati^  •fch^  effectiveness-  in"  -• 
■  prt?ibtiging  -^h^  useful  iifectf 'pei'goii&'  siifferihg'from  leukemia  by  theii* 
"titratibn",  method  of .  trea-fnient .  ■'  ■$fii;§"''Jiiethod''ittvolV'e8  totaX  body -'    ' * 
radi^tion'r'either  t^y-j^-i^^  in ' i*epeated-"     ■'[ 

.feniall'dbseSi.'Uslft^  cSref^l'laborittSry^i^  to  guide  the  t'iming  of  ' 

■ireatrtent; instead  of  trfeit ihg'  ohly '-^^heii^^^the  patleht '  s '  sy^^ptdiiis  require  i  • 


lub^  "'cattc^ei;;'  ■ '  hl"gh'  Voi^aj^e '  iryaidl^/tteh  ■  therapy  •  Is  "iirepor*edv''b6 .-  baii?*  Aiifown : 
encoui-agiig  Y^^tiats.*  ''i^  ^^ttteri  bf  ;the''FS'a&cli9^  Biqflafieltii!^     -r'T 

Hospital ;i»'-KewyorlS:>Ml^'^^^^  tVo  *ffli3iSion  volt  therapy  , in? lOQ  -. ;:  i;;. 

patients,  ■JO  of  \^(i^''had--surgeT'y.  of  s©jWe"Mnd  jwetoj?  ■  td- radiation .-  .  ■  Iv;,. .',  v 
tRer/^y;; -the  test  ^^h:^''6pnsM€Ted',^6'\ie--ci^tedLS^^ 

to\x^'Wt£ett8'ia4re  t^'k^id.  f oi* 'ifio]*©  itfea  "ttoee  ^jnonths  aacl-63.-(Bf-:these;' , 
showed  definite  benefit  fwitt 'irradtatidn"  therapy 'with  respeet  to  their.:/ 
symptoBiB;.     Twenty-seven  patients  have  lived  Xongei*  than  one  year;  and 
ofthe*,  sfeVentd^ri*  pSttlentafhav^- survived'- two. 3^^  !5wenty- 

four''patferit&  we^r  repojjt- ;Wae? written, •» 

and  of  ■  the^e'"i9  al^e' 'tsMBpi^eiy'  ajtoptoa-fi-ee . ■  •  •  Agey^'sex  and. lo6'ation',-of •;■:•. 
tianbir  do  Tdot' -seem  to  have  any  eff^t' upon  su<jce3S--dr  faiiure  of  iSieraKi^.; 

;  \''';'''.-'i^)  ■  Both ■  cHnife^I  radiation  and  surgeiy 4rje  "si'gnificaatly  v.''  .  ;■•••■ 
■feff^cti\^e  in-iH^  ti'eatiaent'  of  eajic^r;  \>ut  'thfire' are' few : basic  guides ;,; . ;• 
to  iadica'fce  wfeefi'one  of -these  'is-  to  b^^'preferi-edin  thepapy.  <  In  decent'' 
work-Dr'i '  John  fi/'tJraham  and'^hls'  associafbs  at-the  ■VimSeijt-'Mejjiorial  ■  •-  ■.•  ^■' 
Hosplial;in'Bbstori  have  disdovered  a-dharacteristic-reacttofi'  in^the  ;< .. 
cell's"  of- the  vaginal  mucosa-' iihich^  to  detemiine^whBther  OK-not  a  .  .• 

patieht^^  u'leJ'ih^' tumor  will  respond  favorably  to  i4T0.diat,iDn.*    Upon-.  \; 
ataii^ihg ■  feiafth  celt^  ; obtained- frc»&.' the  vaginal  ■fluid,  with- a  special  .,  v.,  ,■ 
at4ihj■■  thisy^'exhibit-  ^'" 'ds$p'>'lavehdet- staining  prCNtopla^m.     Dr.  .Grahaw  -■  ■  .. 
tetrtS  thi%  localized  l^h'enbineiion' the  sensiti-zaJbldn  3i>eS'pons:e.  becauS©' in':.    . 
both  laboratory  animals  and  human  beings  the  reaction  is  a-ssociated-]    .-  ■ 
with  increased  sensiiiMty  to  effective  irradiation.     When  10$  or  more 
Of  the  ceils;  stain 'in'this-'8^hh'eri':th6tuffl^^  Is  wea^ll^.  sensitive' to 
irradiation.^   '  th  35f  casies'bf^iiii^rike'  bervicSfeli;' eaajee*  ■'^  gave:-a>inai»ked.^ 
sensitization  1:'e'&jpoWfe?'''0n'  th^-  dtTifer- -handi  th6i 'resipoHse:- di^  rarely  seen-''. 
in  thf-'  heiiB-ftomyk^iiieii  ^skeai^g'  o'f '■abri-'<sail6&t'  pati'ehib^>  as;  indicated-  ■  ■. 
by  an'"  incidtsnce '  of  only' 0 . OS^ •  iti'  Sft, 00© -Smears . '.  '-A-  ■tottsfstehtly '  bet1i€r-  ;■ 
survival'  rate'  is  no-ted  'In  'patients  ¥5ife3l  eabfeeir  -tr^aAed  in;  ?fche.  early    ■   •" 
atages  by ■  irradiatibh; ' SM  Wh'O  have'  deiHonstrfetted-  atroeg'-reiBponse;.'    Al*-  : 
though' 'poor  response  is'  Jassooiated-  with 'pbor-  progress  ihi-radaologitrslly. 
treated  iesioas^/'a''  good" prognosis'' lis  nbt^d'  when'' .feuch-  JcanceV«  are  .treated 
surgically.  ,       ,  v  •'•  ■"■,-•.■  .:'':.;...',... 

'•■■    -1^)    low 'does;  a  cancer  cause  the '.death  of  the  host :  in  which  it 
grows?    ij^ydbes'a^tient  die- with- a  small  localized  tuittor  without,- 
evidehce 'of  extensive' ■  dels tinict Ion  ''Oi'- "of  metastasis- vdiereas  a  patient-  ..o 
tritth  a  large  and  necrotic  tumor  and  even  with  extensive  distant.  .  '.:• 
metastases  may  survive  for  a  much  longer  time,  sometimes  for  years? 
An  experimental  attempt- to  clatiiy  these  quest^ions  has  recently  been 
reporWd  by  fir   -Hoa'aWGo-ldie  and -^assottiates  at^'MeharDTyvJfediHaal. Collage. 
Several  di'f f erent  tiiairoi^  ■  ^re'  tr'atesplanted  ih-  mtci^  to  a  vaTietyof  -  •.•. ..,: 
sites  ahd-^^vith  varied  nuiiibers  of  ttundi'-rdells. . ,  ^onie  received-  transplants 
in-'' a  ntunber  of.  'kites'  simultaneously'  but'  'i;?'ithr  :the  same  total  nuiriberof 
cells  ai  'f 01^ •'ii,'' single"  site.  ■■•'Al^''sirai-l'ar.nuiift)'eir6of  &il3.ed.  cells >.^f  ':■ 
sometumors  we?re  ^plafe'ed  in  the.-Saitte  |s;i-b'es..;  '-'As  might  be  ■  expectedi- .there 
'ires  great  va^iaiii'on'bTit  'ihere''occuyi^ed"li>lustrati6i^  t  of  the.  phenomena  ■ 
of  early  death  in  spite  of  the  small  amount  of  tvimor  tissue  growth,  and 
of  late  death  of  animals  with  large  organized  tumors.     No  damage  ims 


evident  f3rora  the  injection  of  large  nunfijers  of  dea,cL  or  disintegrated 
t«*ilOr^ci^•is.:^:'Iti  is  suggfiatea^hatvths'/ifetliftl-.  effect -.of  twrnoa:  ceils 
i^vaB«ocla*ed-.  wib'iki  tlifelr-  :al4i.lty^- to.  gtj&w*'  an*-..  tO','4cf  iitratte.  the^.  tl6sx<e#v;, 
The  swlpvtv'ait'  tlmei  otf'.tiimCMfib'earlog.fcSsbise  'Dowld ; he-; «or related-  w^ilit-'bh*-  .vj„. 
patten>.'6f<> fcprea* •  df  *fi»or.ioeliJ3!  from  the-'irarjlrtiary , Igrovth .v-Maiti^e:..  :,.•?>? 
simultaneous.  inO'ouldtlohsqajQdigroiwth  of  tuiagrs:. iii',nia^yiaree8.  induced; .; ,•;{ 
rnore-B*iJndftnt'pro:^ifer$itloiiiaiia!' earlier  dei^^  cases,  the; paufttv 

Of; detlth' appealed  fco.'be'uaasociatodiprlmrlvty  Mtb-Cthe  extent,  of.)  Inf il^i.^^i 
tratl«S6  of  tissues  ahd'OTsana-^eeaehtl^to.i.lifei   '■  r ■/;.:••■;  ■^>■,.,v.  ■.••■i  >'j.-i-.;v:;,'.s 

-  V  ••■«l<*:)  In  another"B!ttfti$y.alined  fi-txthe-aochaniaaii by  vhl<3ia.-ttunopq: .jna/xo 
cauQ«;  dfiatfey'.-IMrS'.  fW:  R'.i.]KWJ6r.'andrPraneee«iHaYen:vat>  the :>ltelveraity.r:Of '.r-.-i 
Ro6heak(ter^haVe''3hovn:'.thfl'^'iin  immature.  •ai^lmalSv'bjearlas:'.  a  relatiyeiyA ,-,  i-ax 
s]|;<aw'(  B<r<i)Vins  tutooff*.,  staarvation  and;  conseiauent  death  o^cur;-becau6e":.the-.,;,\f 
intestine  stops  growing  and  is  unable  to  receive  and  assimilate 
sufficient:. nutrltoftnt';>to';feed::.bo*h  the  tumor  and  the  h<ost..,©ie  intestine 
appeATfs^to  atiap/ growing  soon-after  the  tumor  has.  beoome  w6il\establi^ed, 
v^fcdifr.atheTtumeS^gsrows  at  the  expense  of  the,:  other,  tiasues  of  the.ihos:^.-::' 
The  manaer  In  which i the, '.tfimor  adversely... affects 'the, growth  .of  ;the>in.r.,..>v 
testin€.■until•  it'is-dlD6deq:uat'e  :to  su|iply,-'e8senti..-.A  food- constituent.&-:r..-S 
to  both- the  -tuitiOr' and  the- 'normal  ho6titl-ss«4e&*iS'  jjosaibly  by. usitog  ixplvu 
certain,  materialsv  frofli  the.,l^te3ti'ne;..'wliich: wduM  noj^allyj  act-  through*.;,.!; 
the  pi.tultary  .and.  Mrtenal' organs- *o.-sti«ttl&te'.prog-riessive  intestiai&i;.,;;ie 
growth  a*eq.uate tar-'.p!pfev'i46'of 0Jt■■.^tfee'•n■eed3^•©f •.•.the;.ooir^  growing i an^jBai-;^ 
A  8«arich.-ibr  the-ns;t'Urevahdi:;.ai&.tiv;lcty  iGkfi'ttei«t;:growth  promoting  m&t ferial;. u" 
is  in' progress .    'i    .'V'l.=  ;.>.^;ti-'.»  :'-do^  <■';;?:.;..:>..;  ifw-v-ji  iM<i:  ■:  .  ,  '„■■    .  ■.■■.:.'^.''>ij.  :;.;•;•••:; 

•r.-M';  *;  •;  ■;::'••.  •''.■'.       ,^":.,''.v.iUii;..^-;  i  •..■'•','i.,--;.'-i'i"x!:f  -K'   \;,;?  1".  <.;i '  =^  '  ~     ;  ^i- ■•-■'■.:  j?  f>:'ri^ 

it>eiStgenograms  hsfe  h&m:.mi&&:  l?i.  eltB;ibSi3..bdiagnose.s-..of  JnetaBtatie.tcar!»'■^.• 
ctnDl^a  ^.■•Dr:  Geov0'.4^.rEy«mi  of;.thevf^jtec±«fc!l)elafiff-ld  Hosc^ltal;  la; ,:.;«■;,;: 
NeWf-Yorkf'^Gity...  ■^fljlies. i*il6i««!C©giataea.  that.r„:ln  Mvanced  metastatic.  ■;;•  r^i 
dts«ett«;thJ6-<b!0Jlie?  marrow  isv.'G>eqiue»tly;diw:$i.defdv  4t::.tsto  b«  n(ated..that  M 
aiarrow..^s.pirat3.on'  fre^uentlyjtaffoKded.  ifch(r=  Jbtaly  ptofef  of  metastatic*- ;  .-:.>•: 
car.61nonia:'.when'--other  niethods,i.i-lttciuaifflg^ ;X--r6y  examinations >•  .were.-  . ■: . ;.j.;^ 
n^gati?!?^-..  Ihr-thiB  •connection- .the. iaarrtow^a'spiratton  technique  wo|^-:.:!.:..- 
'Ja«-m>to  be'  of,  eonSidi6i;^le-;value''tn  .Indicating/ wh'en-;  useless  and:-:  <'■'■';'  .-'.-.r-j 
mitllating  surgery  can  be  avoided.  -„_-.:..-'..■.-■•'■■.■••«: 

ri  i  .'Al't^'ai^ ;  •  -ais"  pointed  -out  •  above ,  --  the  cattcsr .  chemotherapy  program 
is  cui^j^iiitl-y  iif -th^.-  early •  stagfes  of  ex^)6Bisibnj,:  certain  noteworthy     , ./  :■-. .;, 
studies',  have  beeh'  r©pOj:!t>sd'  as  a'-  resuit  -of^  arorlc  .previouatly  supported- '.  ■:  .-• 
in  this  aneei::;  ■■■-  '-  -^v-i/xH,.,?*.  .=r-^-  ,-;•%.   '■...:  •..-;•  •t,:„  >;;■•  '.,.■••  ■■••  ■,;,  :,  ,^,  ■••■  .u-  >^v  ;> 

.•  X6);-^'A'c^nce3:*tfed'^t*:empf  has.  •been-.-inad'e' to.:  collect  aed;.iaa'k€---^< ,■.■•.•  ™. 
aweiiUsble-  linV'publis-hed-'foi?tti45he  expfirienee  -of  investlgStord  iji^  their;. :>;-: 
unsucdtessfui:  stear.chefe  foir^chemlcaL' agents  which  wesje- .osiginally  con-  •.>.:■ 
^i4e«eflf  to-  off-^-pr*omiSing  pofesibtli'tiefl'forf  control;  or  deiestrucition:.  :,  .- 
of  canceiNh  :•  ^Jhe  agents.,  so:  evalUat&d  hguw&beBB  ■r«coKded .  -with;  th.e;..metihod.--:. 
of  theia^:  tri»i.-.&ha' -the  -TfifitOLts  tbfeaneffirowi.'end  havie  been. puMish^di.aSi- :'.;,. 
SlippieriSnts  fo.'-the-  jourrtal  -Cancer  .ReBearch-i^imder  -the . 'fclt3».->  "Negative.;,  ,-a. 
data  ft?©ittrejcp€frlrtental  cancer; c-henibtheraipy  stvtdtes,i^,V  »;.-The'  ^eeeond  such;  .v^' 
^i.':'-  S ^' ■ -'■'"I    '■■'■■  "-"'''^   V.  ;•;,'* V   .,.■/,   -J:.' ■:'^.w.  ■i'i.'":'^  •:r:-yy.     .:\    >.'■■   :■■     ■■:>:,:,.?;,'.  :-r'S.,,.;;i^  T^^ 


eompilation  has  just  appeared  with  the  aid  of  a  grant  from  the  National 
Cancer  Institute.  The  first  compilation  appeared  in  1953.  It  should 
he  emphasized  that  these  data  are  "negative"  only  in  the  sense  that 
they  indicate  positively  a  lack  of  any  significant  effect  by  the 
chemicals  concerned  on  the  growth  of  the  tumors  used  as  test  objects 
under  the  conditions  specified  for  the  test.  They  do  not  necessarily 
prove  a  lack  of  significant  effect  for  these  chemicals  for  other  tjrpes 
of  tumors  than  those  tested  or  for  the  same  ttuaors  under  other 
conditions  of  trial. 

17)  Studies  on  combination  chemotherapy  of  mouse  sarcoma  by 
Dr.  D.  A.  Clarke  of  Sloan-Kettering  Institute  have  shown  that  a  definite 
interaction  of  drugs  used  in  combination  takes  place  in  55  out  of  120 
combinations  tested.  In  some  cases,  the  antitumor  activity  of  one 
agent  was  actually,  blockaded  by  the  administration  of  a  second,  but  in 
other  cases  positive  summation  or  even  an  increased  potentiation  was 
observed. 

18)  New  chemicals  which  may  be  useful  in  the  treatment  of  tumors 
6f  the  prosta,te  have  been  synthesized  and  testet  ■!:y  Dr.  D.  F.  McDonald 
and  Dr.  T.  L.  Fletcher  of  the  University  of  Wasbirgoon.  Sixty-two 
different  compounds  of  more  than  a  dozen  different  types  were  investi- 
gated; four  of  these,  in  the  Q-iminofluorene  series,  gave  impressive 
histologic  regressive  changes  in  the  prostatic  tumors. 

19)  The  therapeutic  effectiveness  of  triethylene  melamine  (TEM) 
in  the  clinical  management  of  ovarian  cancer  has  been  studied  by 
Dr.  D.  A.  Karnofslcy  and  his  associates  at  the  Sloan-Kettering  Institute 
for  Cancer  Research  in  conjunction  with  Dr.  R.  W.  Rundles  of  the  Duke 
UJiiversity  School  of  Medicine.  Twenty-six  patients  with  far  advanced 
and  inoperable  recurrent  ovarian  cancer  were  treated  with  this  agent. 
Fourteen  obtained  some  degree  of  symptomatic  improvement,  and  of  this 
group  eight  showed  objective  evidence  of  tumor  regression.  The  usual 
duration  of  improvement  ranged  from  one  to  three  months.  One  patient 
showed  an  11  month  period  of  benefit  and  another  has  now  shown  no 
evidence  of  recurrent  disease  for  a  period  of  four  years.  The  latter 
ease  may  represent  a  spontaneous  remission. 

20)  A  new  chemical  compound  belonging  to  the  antibiotic  group 
of  drugs  and  called  amicetin,  appears  to  be  of  promising  value  in  the 
chemotherapy  of  the  leulcemias.  Dr.  J.  H.  Burchenal  and  M.  K.  Dagg  of 
the  Sloan-Kettering  Institute  for  Cancer  Research  in  New  York  have  ob- 
tained it  from  two  molds,  Streptomyces  vinaceusdrappus  and  Streptomyces 
faseiculatus .  Amicetin  increased  the 'survival  time  of  mice  inoculated 
with  leukemia.  Azaserine,  a  compound  which  has  some  effect  alone  on 
this  leukemia,  appeared  to  enhance  the  antileulcemic  action  of  amicetin 
when  given  in  combination  with  it.  One-quarter  of  the  maximum 
tolerated  dose  of  amicetin  combined  with  one-q.uarter  to  one-half  the 
fijaximurn  tolerated  dose  of  azaserine  seemed  to  be  equally  as  effective 
as  full  doses  of  azaserine  alone.  Another  compound,  urethan,  also 
prolonged  the  survival  time  of  mice  inoculated  with  leukemia. 
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Administration  of  cancer  research  "fellowships  program 

PROJECT  TITLE 

R.  G.  Header 

PRINCIPAL  INVESTIGATOR (S)       ~     ~~~ 

Cancer  Research  Fellowships  Specialty  Board 

OTHER  INVESTIGATORS 

PROJECT  DESCRIPTION 

Objectives;   To  encourage,  promote;  and  support , the  research  training 

of  well-qualified  candidates  in  basic  science  and  clinical 
fields  pertinent  to  cancer  to  the  end  that  more  and 
better  qualified, investigators  will  be  enlisted  in  the 
attack  on  the  problems  of  cancer  at  all  levels. 

Methods:  A.  Provision  of  ftmds  for  the  a\7ard  of  predoctoral,  post- 
doctoral and  special  fellowships  for  training  in 
research  in  fields  pertinent  to  the  problem  of 
neoplastic  growth. 

B.  Review  by  Central  Qualification  Board  and  Cancer  Research 
Specialty  Board  of  all  applications  submitted  by 
candidates  for  fellowships  in  fields  related  to  research 
on  neoplastic  growth. 

:C.  Survey  of  the,  numbers,  types,  fields  of  study,  subsequent 
activities  and  scientific  progress  of  the  candidates 
selected  for  support  and  of  those  not  so  selected. 


D.  Interviews  with  candidates  and  potential  candidates, 

E.  Maintenance  of  liaison  with  the  Office  of  Fellowships, 
Division  of  Research  Grants,  National  Institutes  of 
Health,  through  which  the  detailed  administration  of 
this  program  is  effected  and  participation  in  the  work 
of  the  Fellowships  Boards  in  selecting  candidates  for 
the  axTard  of  Fellowships. 

F.  Maintenance  of  liaison  and  exchange  of  information  with 
other  governmental  and  non- governmental  agencies  in 

this  country  and  abroad  with  like  interests,  responslbil- 
tles,   and  programs  in  order  to  promote  collaborative 
efforts  and  to  avoid  unnecessary  and  undesirable  dupli- 
cation of  effort.  Organizations  of  this  type  include  the 
National  Science  Foundation,  American  Cancer  Society, 
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.7> -''I";  Damon  Runyon  Memorial  Fund,  Jane  Coffin .  Childs 

Memorial  Fund,  Anna  Fuller  Fund,  National  Academy  of 
Sciences  and  National  Research  Council,  Rockefeller 
Foundation,  Commonwealth  Fund,,  the  John  and  Mary  R. 
•'.  '  -ferkle  Foundation,  and  numerous  others. 

G.  Preparation  of  special  and  regular  reports  for  the 

information  of  the  National  Advisory  Cancer  Council,  the 
Director  of  the  National  Cancer  Institute,  the  Director 
of  the  National  Institutes  of  Health,  the  Surgeon  , 
General,  the  Bureau  of  the  Budget,  members  of  Congress 
and  congressional  committees  as  to  needs,  activities, 
opportunities,  etc,  for  training  new  recruits  in' the 
scientific  areas  germane  to  cancer  research. 

Summary  of  Actions ; 

During  the  calendar  year  1955  there  were  avrarded  fellowships 
totalling  $785,729  to  231  promising  yovrng  saientists  who  are  being  aided 
"by  these  funds  to  secure  advanced  research  training  in  fields  hearing  on 
the  cancer  problem,  including  many  aspects  of  "biology,  chemistry,  physics, 
and  medicine.  These  include  predoctoral  fellows  undergoing  training  in 
research  methods  and  conducting  research  that  will  lead  to  the  granting 
of  an  advanced  degree  (Ph.  D.  or  its  eq.uivalent )  and  a  career  in  inde- 
pendent investigation.  The  remaining  are  postdoctoral  and  special 
fellows  who  are  expanding  their  research  training  and  experience  under 
the  supervision  of  or  in  association  with  a  mature  scientist  preparatory 
to  taking  their  places  as  investigators  and  teachers  in  the  research  and 
educational  centers  of  the  United  States.  It  is  the  constant  replenish- 
ment of  the  pool  of  research  manpower  which  enables  this  nation  to  make 
continued  progress in  medical  and  scientific  research.  Nearly  90  percent 
of  the  scientists  previously  trained  under  this  program  are  still  actively 
engaged  in  research  or  teaching  of  medical  subjects  related  to  cancer. 
In  addition  to  the  promise  of  future  cdntributions  which  the  fellows 
in  training  offer,  they  are  producing  significant  contributions  while  they 
are  still  in  training.  , 

During  the  year  a  new  program  was  initiated  in  an  attempt  to 
give  individuals  interested  in  a  research  career  the  opportunity  of  earlier 
participation  in  an  established  research  program.  This  program  supported 
2iH  pasrt-tlme  students,  .with  a  total  expenditure  of  $103,920. 
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COOPERATING  UNITS  OP  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANIZATIONS, 
PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT  IN  EITHER 
1956  or  1957: 

The  Office  of.  Fellowships,  Division  of  Research  Grants,  National 
Institutes  of  Health,  provides  the  part-time  services  of  personnel 
and  of  facilities  for  receipt  of  cancer  research  fellowship  appli- 
cations, their  assignment,  duplication,  and  preliminary  review  as 
to  completeness,  and  for  interviews  when  feasible.  Tlie  Central 
Qualifications  Board,  comprised  of  representatives  from  other 
Institutes  as  well  as  the  Chief  of  this  Branch,  reviews  applica- 
tions as  to  their  satisfaction  of  minimum  qualification  requirements, 
aids  in  assignment  of  applications  to  the  appropriate  Specialty 
Fellowship  Boards  for  review,  and  sets  the  range  for  stipends  for 
special  fellowships  as  guides  to  the  Specialty  Boards,  thus  assuring 
some  degree  of  uniformity  of  action  of  the  Specialty  Boards.  Staff 
scientist  members  of  research  Laboratories  and  of  this  Branch  of 
the  National  Cancer  Institute  serve  as  members  of  the  Cancer 
Researchi  Specialty  Board  for  review  and  recommendation  as  to  award 
of  Cancer  Research  Fellowships.  The  Division  of  Research  Grants 
completes  the  award  for  the  Surgeon  General  and  processes 
approved  awards  for  payment  from  fellowship  funds  of  the  National 
Cancer  Institute,  and  the  fiscal  audit  thereof. 


IF  THIS  PROJECT  RESENffiLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF 
PERSONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH; 
©lis  project  parallels  the  research  fellovrships  grant  programs  of 
the  other  categorical  institutes  of  the  National  lnstitutes':0'f  Health 
and  of  the  non- categorical  progi'am  of  the  Division  of  Research  Grants 
but  differs  in  the  fields  in  which  fellowships  are  awarded.  Staff 
scientist  members  of  research  laboratories  and  of  this  Branch  of 
the  National  Cancer  Institute  serve  as  members  of  the  Cancer  Research 
Specialty  Board  for  review  and  recommendation  as  to  award  of  Cancer 
Research  Fellowships.  The  Division  of  Research  Grants  completes  the 
award  for  the  Surgeon  General  and  processes  approved  awards  for 
payment  from  fellowship  funds  of  the  National  Cancer  Institute,  and 
the  fiscal  audit  thereof. 
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INTRODUCTION 


.  This  is  a  chronicle  .of 'selected  accomplishments  by  the 
research  staff  of  the  National  Cancer-  Institute  duriiig  calendar 
year  1955"  Substantial  progress' continues  to  he  made.  Steady, 
increase,  in  clinical  activities  during  the  period  covered  by  the. 
report  has  increased  the  proportion' of  the  total  resources  com- 
mitted to  tlierapeutic  investigations.  '  The  prepdndera,nce  of  patients 
admitted  to  NCI  beds  suffer  from  advancedj  disseminated  cancers,  .. 
This  tj.'pe  of  patient  represents;  of  course,  -a  major  pi'oblem  in 
cancer  control  and  a  fit  subject  for  research.  The  same  factors 
that  limit  progress  of  reseWch  in. 'preclinical  areas  are  already 
obvious  in  the  clinic.  Tlie  more  one  studies  cancer,  the  more 
dependent  onebecomes  on' advances  in  biology,  biochemistry;,  bio- 
physics and  related  fields  pf  science.  ' 

Such  practical  considerations  as  space;  budget  and  availa-, 
bility  of  talented  investigators  vdll  probably- prevent  a  major  in- 
crease in  direct  NCI  commitments  to  basic  research  in  the.  imme.diate. 
future.  The  mean  .age  of  p^^incipal  investigators  in  most  of  the 
older  laboratories  is  steadily  increasing.  It  becomes  imperative 
to  recruit  young  scientists  to  provide  continuity  of  effort  among 
those  programs  making  real  contributions  of  critically'  needed 
information.  A  first  step  requires  .decisions  as  to -those  enter--   • 
prises  which  seem  to  be  most  profitable  or  likely  to  become  so.  - 
through  recent  advances  in  knowledge.  The  i-ecruitment'  activity  then 
becomes  possible  only  if  substantial  increases  in  moneys  available 
to  preclinical  areas  can  be  provided. 

The  costs  of  research  are  increasing.  A  much  needed  increase 
in  pay  scale  during  the  year  is  partly  responsible;  but  equally 
noteworthy  is  the  higher  cost  of  consumable  supplies  due  to  changes 
in  activities  as  the  result  of  research  progress.  The  availability 
of  optically  active;  pure  amino  acids  suggests  important  and  here- 
to fore  impossible,  excursions  in  the  fields  of  protein  chemistry 
and  metabolism.-  Tlie  tools,  however,  are  costly  and  even  more  ex- 
pensive are  the  filteralale  viruses  that.. have  been  introduced' into 
clinical  therapeutic  research.  A  large  fraction  of  any  new  moneys 
provided  by  the  budget  for  fiscal  year  1957  should  be  added  to  '. 
"other  objects"  account,s,,. 
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Several  members  of  the  professional  staff  have  left  NCI  dur- 
ing the  year.  The  majority  have  obtained  positions  of  major  respon- 
sibility at  salaries  appreciably  greater  than  government  affords. 
These  talented  and  highly  productive  investigators  will  be  sorely 
missed. 

Ihere  have  been  a  number  of  organizational  changes  of  late. 
The  Institute  has  been  fortunate  in  obtaining  the  services  of 
Dr.  J.  Robert  Andrews,  formerly  Professor  of  Radiology  at  Bovnnan 
Gray  School  of  Medicine,  as  Chief,  Radiation  Branch,  thereby  greatly 
strengthening  the  program  in  radiation  research,  particularly  as  it 
applies  to  problems  associated  with  the  management  of  neoplastic 
diseases.  A  Laboratory  of  Physiology  was  created,  Dr.  Julius  White, 
Chief,  to  stimulate  research  in  the  influence  of  cancer  on  its  host. 
A  new  Section  on  Physical  Chemistry  and  Chromatography,  Dr.  Herbert 
A.  Sober,  Head,  was  organized  in  the  Laboratory  of  Biochemisty,  and 
important  organizational  changes  were  also  made  in  the  Laboratory 
of  Chemical  Pharmacology. 

Well  deserved  recognition  was  accorded  two  members  of  the 
scientific  staff.  Dr.  Lloyd  W.  Law,  Head,  Leukemia  Studies  Section, 
Laboratory  of  Biology,  received  the  first  Anne  Frankel  Rosenthal 
Award  for  Cancer  Research.  Dr.  Harvey  A.  Itauo,  Laboratory  of  Bio- 
chemistry, delivered  the  George  Minot  lecture  before  the  Section  on 
Experimental  Medicine  and  Therapeutics  of  the  American  ^fedical  Asso- 
ciation in  June.  Many  of  the  staff  have  participated  in  important 
national  and  international  meetings  and  symposia.  Dr.  Harold  L. 
Stewart,  Chief,  Laboratory  of  Pathology,  engaged  in  a  discussion  on 
research  on  Cell  Biology  sponsored  by  UNESCO  at  Paris  in  December. 

The  body  of  this  report  is  organized  along  functional  lines 
to  show  the  co-operation  among  physicians  and  scientists  as  they 
approach  the  study  of  problems  important  to  the  ultimate  control  of 
cancer.  It  cannot  do  justice,  however,  to  the  enthusiasm  and 
devotion  to  duty  that  the  participants  exhibit  in  pioneering  beyond 
the  frontiers  of  hvmian  knowledge . 


CAUSATION  OF  CANCER 
Extrinsic  Agents 

Few  of  the  many  agents  available  for  the  production  of  cancers 
in  laboratory  animals  elicit  neoplasms  in  every  member  of  a  species. 
Reactions  of  individuals  to  their  envii'onment  are  regulated  in  part 
by  heritable  traits  that  remain  to  be  defined  in  precise  terms. 
Identification  of  those  environmental  agents  which  increase  the  risk 
to  cancers  in  man  permits  elimination  of  such  hazards  from  humsui 
experience.  Laboratory  investigation  affords  opportunities  to 
establish  cause  and  effect  relationships  and  provides,  at  present, 
the  only  practical  means  of  pursuing  the  course  of  ei^ents  from 
initiating  stimulus  to  overt  cancer.  The  ultimate  prevention  of 
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cancers  depends  almost  solely  on  this  type  of  activity. 

Chemical  cdmpo\jndsi  Cancers  of  the  virinary  bladder  consti" 
tute  an  important  s'egment  of  neoplastic  diseases.  A  small  fraction 
of  these  lesions  are  due  to  exposure  to  known  chemical  .compounds 
such  as.  benzidine  and,  jq; -naphthylamine.  Research  in  Great  Britain 
provides  strong  evidence  that  the  latter  agent  is  altered  by  the 
body  to  produce  another  compound,  2-amino-l~naphthol,  which  actually 
causes  the  cancers  in  the  urinary  bladder.  While  the  generality  of 
patients  with  bladder  cancers  have  not  been  exposed  to  the  noxious 
agents  used  in  certain  industrial  processes,  a  possibility  exists 
that  other  compounds  more  common  to  human  experience  may  be  changed 
to  2-afflino-l -naphthol  by  the  body.  Two  compounds  related  to  i^ 
naphthylaraine  are  known  to  be  ingested  by  man.  Drs.  W.  C  Hueper  and 
P.  L.  Malloy  have  found  that  urine  of  patients  fed  one  of  the  agents 
gives  a  color  test  for  2-amino~l-naphthol .  The  specificity  of  the 
color  reaction  is  in  question  and  it  will  be  necessary  to  isolate  the 
reactant  and  prove  its  identity  by  other  means. 

Stiodies  on  the  causation  of  human  cancer  of  the  lung  have 
reached  the  point  where  several  mixtures  with  which  the  populace  has 
continuing  contact  are  known  to  elicit  some  cancers  in  experimental 
animals.  The  problem  of  assaying  the  relative  importance  of  these 
agents  in  the  genesis  of  bronchogenic  carcinoma  is  highly  important. 
Systematic  attempts  to  reproduce  pulmonary  cancers  at  all  comparable 
to  the  major  types  found  in  man  have  been  largely  unsuccessful.  The 
ability  of  known  carcinogenic  hydrocarbons  to  elicit  neoplasms  in 
embryonal  tissue  transplanted  to  adult  animals  is  a  rather  sensitive 
test  of  carcinogenic  potency.  Dr.  C.  Harold  Steffee  obtained  10 
malignant  neoplasms  arising  from  embryonic  lung  v^hich  was  ti'ans- 
planted  with  a  crystal  of  methylcholanthrene .  Repetition  of  the 
work  in  which  condensates  of  cigarette  smoke  were  substituted  for 
methylcholanthrene  failed  to  yield  neoplasms  in  any  of  the  13  cases 
studied. 

Long  term  inhalation  studies  of  rats  exposed  to  chromite  ore 
dusts  continue  under  the  direction  of  Dr.  W.  C.  Hueper  but  no  pvil- 
monary  cancers  have  developed.  The  importance  of  chromate  cancer  of 
the  lung  has  led  to  studies  by  Dr.  C.  H.  Grogan  on  the  fate  and 
distribution  of  this  element  in  tissues  aAd  body  fluids  as. a  means  of 
further  investigating  cause  and  effect  relationships  in  man.  All  the 
chromium  fouod  in  blood,  urine  and  tissues  can  be  accounted  for  by 
oxidative  solubilization  of  chromite  ore  originally  inhaled  and 
deposited  in  lung  tissues.  The  upper  limit  of  particle  size  that 
can  be  inhaled  is  5  microns,  hence  particle  size  becomes  critically 
important  in  exposure  as  the  concentration  of  chromium  in  tissues 
becomes  higher.  Particles  of  h  microns  diameter  or  less  form  a 
larger  proportion  of  the  dust.  These  findings  controvert  the  pre- 
viously held  opinion  that  chromium  in  chromite  ores  is  metaboli- 
cally  inert. 
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Among  the  substances  used  as  "plasma  expanders"  to  combat- 
shock  are  two  classes  of  polyraei'ic  compounds, "one  synthetic,  poly- 
vinylpyrrolidone, the  other  a  natural  product,  dextran.  Dr.  Hueper 
has  injected  into  rats,  rabbits  and  mice  polyvinylpyrrolidones  or 
dextrans  covering  wide  ranges  of  molecular  weiglits.  About  30  percent 
of  rats  dying  during  the  first  I8  months  which  received  subcutaneous, 
intraperitoneal  or  intravenous  doses  of  polyvinylpyrrolidone  have 
developed  malignant  neoplasms  of  the  reticulo- endothelial  system. 
Most  of  the  tumors  arose  in  lymph  nodes  and  some  produced  a  wide- 
spread leukemia;  some  arose. in  the  Kupffer  cells  of  the  liver;  a  few 
rats  developed  uterine  neoplasms.  None  of  the  other  species  receiving 
comparable  amounts  of  polyvinylpyrrdlidbnes  have  developed  any  neo- 
plasms more  than  one  year  after  exposure,  nor  have  tumors  appeared 
in  any  of  the  rats^  mice  or . rabbits  injected  with  dextran  that  can 
be  attributed  to  the  experimental  prbcedui-e. 

Research  in  cancer,  causation,  usually  requires  prolonged  stud- 
ies of  effects  of  agents  on  experimental  animals .  Sufficient  exper- 
ience has  accumulated  with  some  classes  of  chemicals  so  that  identi- 
fication of  specific  compovrnds  in  a  mixture  suspected  of  causing 
cancer  in  man  may  give  important,  information.  The  carcinogenic 
hydrocarbon  3j  ^-benzpyi-ene,  for  example,  occurs  in  several  differ- 
ent types  of  environment  which  have  been  incriminated  in  the  causa- 
tion of  human  cancers  of  the  skin.  Dr.  E.  J.  Cahmiann  has  developed 
new  methods  employing  partially  activjited  gels  for  separating  and 
identifying  compounds  chemically  related  to  the  carcinogens.  Some 
of  these  substances  can  be  recovered  from  oysters  obtained  from 
contaminated  waters.  Such  molluscs  are  known  to  be  unfit  for  human 
consumption  and,  like  barnacles,  seem  to  be  able  to  concentrate 
dangerous  contaminants  in  their  substajace .  One  by-product  of  Dr .  ■ 
Cahnmann's  work  included  the  isolation  and  identification  of  a  new 
or  rare  sterol. 

Dr.  M.  D. .Barrett  reports  increase  in  the  frequency  of 'heman- 
gioendotheliomas in  mice  by  subcutaneous  injections  of  o-aminoazo- 
toluene  both  in  genetically  susceptible  and  resistant  subjects.  Dr. 
Heston  reports  a  greater  frequency  of  hepatic  tumors  among  C3H  mice 
receiving. ure thane,  a  compound  known  to  produce  pulmonary  neoplasms 
both  in  mice  and  rats.'  '/,"'.■■ 

Ionizing  radiations ;  X-rays  Sre  known  to  be  important  car- 
cinogenic agents  and  earlier  accounts ' have  considered'  the  occurrence 
of  leukemias  in  mice  rather  large  doses  of- total  body  irradiation 
in  short  periods  of  time.  Mrs.  J.  W.  Hollcroft,  Mi SS'  Eliza  Miller 
and  Dr.  C.  C.  Congdon  previously-  noted  an  increase  in  leukemia  and 
mammary  tumors  among  mice  receiving  daily  doses  of  O.ll  r  of  gamma 
rays  from  radium.  Tlie  life  span  was' not  decreased.  The  same 
investigators  now  report  experience  with  guinea  pigs  in  which  anemia 
was  produced  by  chronic  exposure  to  daily  doses  of  8.8  r  of  gamma 
rays  from  radium.  The  degree  of  anemia  was  approximately  constant 
when  the  animals  were  removed  from  the  radiation  field  but  the  • 
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guinea  pigs  ultimately  developing  leukemia  exhibited  even  greater 
degrees  of  anemia  than  did  those  which  did  not  become  levikemic .  The 
guinea  pigs  in  this  experiment  were  all  protected  fi"om  early  death 
by  intravenous  injection  of  bone  marrow  which,  of  itself,  had  no 
pronounced  effect  on  the  incidence  of  leukemias. 

These  investigators  studied  the  influence  of  400  and  900  r 
total  body  X~irradiation  of  newborn  mice  on  tumor  production.  The 
spleens  of  some  of  the  mice  were  shielded  to  minimize  acute  toxicity 
but  neither  spleen  shielding  nor  the  fact  that  the  subjects  were 
iri'adiated  at  birth  had  any  observable  influence  on  survival  time. 
Lesions  noted  to  be  increased  among  the  newborn  mice  receiving  900  r 
included  cataracts,  tumors  of  the  adrenal  glands  and  ovaries,  and 
severe  damage  to  the  kidneys  and  bone  marrow. 

Exposure  of  rats  eating  a  relatively  low  protein  diet  to  total 
body  irradiation  has  previously  been  reported  by  Dr.  J.  VTliite  to 
produce  ciri'hosis  of  the  liver.  Addition  of  choline  ■  to  the  diet 
completely  prevents  this  development  and  constitutes  the  first  evi- 
dence that  X-irradiation  influences  the  metabolism  of  methyl  groups 
important  in  many  metabolic  processes.  Drs.  R.  C.  MacCardle  and 
C.  C.  Congdon  find  that  X-rays  produce  definite  changes  in  the 
mitochondria  of  mouse  liver  cells .  The  mitochondria  recover  their 
normal  appearance  after  injection  of  bone  marrow. 

Dr.  R.  C.  MacCardle  has  studied  pituitary  tumors  provided  by 
Dr.  J,  Furth  (Children's  Medical  Research  Center,  Boston,  Massa-    ' 
chusetts).  Tliese  neoplasms  follov;  destruction  of  the  thyroid  gland 
usually  by  administration  of  i^adioactive  iodine.  They  can  also  be 
produced  by  thyroidectomy.  The  lesions,  have  the  curious  property 
of  secreting  large  quantities  of  thyrotrophic  hormone,  a  normal 
product  of  hypophyseal  metabolism  necessary  for  the  proper  function- 
ing of  the  thyroid.  Dr.  MacCardle  finds  that  the  tumors  appear  to 
be  derived  by  a  change  in  alpha  cells.  The  Golgi  apparatus  within 
the  cell  enlarges  and  develops  an  affinity  for  metals  as  more  cyto- 
plasmic iron  b  ecomes  deposited  in  its  vicinity.  The  mitochondria 
also  develop  certain  new  qualities  since  they  are  destained  with 
greater  difficulty  than  are  mitochondria  in  normal  cells  of  the 
pituitary  body. 

Intrinsic  Agents 

Hormones:  The  occurrence  of  mammary  tumors  in  mice  after 
administration  of  estrogen  has  long  been  established.  Male  mice 
which  never  develop  cancer  of  the  breast  under  ordinary  circumstances 
can  be  made  to  develop  such  lesions  by  treatment  with  female  sex 
hormone  btit  only  if  the  mice  are  genetically  susceptible.  Proges- 
terone is  a  hormone  characteristic  of  the  corpus  luteum  which  forms 
after  the  ovum  has  been  extruded  from  its  follicle.  Production  of 
progesterone  is  sharply  limited  if  pregnancy  does  not  ensue,  but  the 
hormone  assumes  major  importance  during  pregnancy  when  its  produc- 
tion is  maintained  for  a  prolonged  period.  Tlie  action  of  a  given 
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dose  of  estrogen  is  for  the  most  part  more  prolonged  than  is  a  com- 
parable amount  of  progesterone,  and  some  biological  activities  of 
these  tv?o  hormones  are  antagonistic;  others,  complementary.  Lacas - 
sagne  suggested,  some  years  ago,  that  the  formation  of  corpora  lutea 
was  concerned  in  the  causation  of  majjimary  cancers  in  some  mice. 
Greatly  increased  support  for  this  concept  is  afforded  by  the  observa- 
tion of  Dr.  H.  B.  Andervont  that  combined  treatment  of  C3H  mice  with 
both  estrogen  and  progesterone  resxilts  in  the  development  of  more 
cancers  of  the  breast  than  does  estrogen  treatment  alone.  This 
introduces  an  important  new  factor  Into  the  causation  of  mammary 
neoplasms . 

Dr,  Andervont  has  also  continued  his  studies  of  tumors  of 
the  interstitial  cells  of  the  testis  that  follow  prolonged  estrogen 
administration  to  certain  male  mice.  Last  year's  report  included 
evidence  of  an  effect  of  the  agent  on  some  of  the  biological  charac- 
teristics of  these  lesions  since  removal  of  the  stimulus  was  some- 
times followed  by  regression  of  the  tumor,  which  reappeared  on 
renewed  treatment.  It  was  also  shown  that  the  neoplasms  persisting 
on  withdra\7al  of  the  stimulus  were  usually  capable  of  growing  in 
other  appropriate  mice  in  the  absence  of  the  initiating  estrogen. 
Dr.  Andervont  now  reports  that  the  longer  transplantation  of  inter- 
stitial cell  tumors  is  delayed  from  their  gross  inception  the 
larger  is  the  proportion  of  the  lesions  that  will  grow  independently. 
Conversely.,  more  of  the  tumors  transplanted  soon  after  their 
initial  appeai'ance  i-equire  estrogenization  of  the  recipient  for 
continued  growth  and  evolution,  Ko  structural  differences  between 
dependent  and  independent  neoplasms  are  recognized.  Undesirable 
toxic  reactions  to  estrogen  seem  to  be  greatest  at  earlier  ages. 

Filterable  viruses  and  cell-free  tissue  extracts;  An  agent 
possessing  many  of  the  attributes  usually  associated  with  filterable 
viruses  occurs  in  the  milk  of  lactating  mice  and  influences  strongly 
the  occurrence  of  mammary  cancers  in  their  progeny  some  months  later. 
Strains  of  mice  rendered  free  of  the  milk  agent  by  foster -nursing 
have  been  developed  both  by  Dr.  Andervont  and  Dr.  W.  E.  H9ston. 
Dr.  Andervont' s  agent-free  mice  develop  mammary  neoplasms  in  only 
6  percent,  but  the  agent-free  strain  of  Dr.  Heston  has  an  incidence 
of  cancers  of  the  breast  of  25  percent  at  an  average  age  of  20  months. 
They  are  now  in  their  29th  and  30th  generations  since  the  milk  agent 
was  removed  and,  unlike  mice  knoim  to  possess  the  agent,  show  no 
tendency  for  their  mammary  tumors  to  become  segregated  along  familial 
lines. 

The  occurrence  of  neoplasms  of  the  salivary  glands ;  prici- 
pally  parotid  in  origin,  that  follov/ed  injection  of  cell  free  tissue 
extracts  into  newborn  mice  was  reported  earlier.  Dr.  ,L.  W.  I^aw  has 
extended  his  observations  to  include  several  hybrid  derivations  of 
the  C3H  strain.  He  has  noted  the  occurrence  of  highly,  invasive  sxib- 
cutaneous  tumors  of  a  different  histological  type  ^.rising;  like  the 
parotid  tumors,  months  after  injection  of  the  cell-free  material. 
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A  transplantable  tumor  of  the  medullary  portion  of  the  adrenal 
gland  gave  rise  to  neoplasms  of  the  parotid  in  kO   percent  of  its 
hosts  through  8  successive  transplant  generations.  This  power  was 
subsequently  lost.  Dr.  S.  E.  Stewart  describes  several  differ'ant 
transplantable  neoplasms  from  v^hich- cell-free  extracts  can  be 
obtained  that  frequently  yield  parotid  tumors  when  injected  into 
appropriate  subjects. 

Dr.  Stevrart  also  reports  additional  characteristics  of  these 
unusual  neoplasms.  One  type  of  structure  can  be  perpetuated  by 
serial  transplantation  into  mice  that  have  received  total  body  irv- 
radiation.  Growth  is  accompanied  by  changes  indicating  a  marked 
increase  in  blood  volume.  The  tumors  grow  more  slowly  and  less 
frequently  in  unirradiated  mice  of  the  same  strain  and  assume  the 
appearance  of  sarcomas  V'/ithout  obvious  increase  in  blood  vo3.ume. 

Drs.  L.  W.  Law  and  T.  B.  Dunn  have  reported  studies  on  the 
pathogenesis  and  histogenesis  of  the  parotid  tumors. 

While  the  nature  of  the  material  responsible  for  the  produc- 
tion of  neoplasms  in  salivary  glands  has  not  yet  been  identified, 
it  would  appear  that  more  than  one  infectious  agent  may  be  obtained 
from  some  transplantable  leukeraias . 


Genetic  Influences 

Susceptibility  and  resistance  to  carcinogenic  stimuli  are 
controlled  by  heritable  traits  to  the  extent  that  very  few  potent 
carcinogenic  agents  evoke  a  cancerous  response  in  all  exposed 
members  of  a  heterogeneous  population.  The  precise  nature  of  the 
genetic  qvialities  associated  with  increased  or  decreased  risk  to 
cancer  has  not  been  defined^  but  they  seem  to  reside  in  specific 
organs  or  tissues.  Research  in  this  area  correlates  genie  composi- 
tion with  liability  to  one  or  another  specific  type  of  neoplasm  and 
with  certain  identifiable  non-neoplastic  characteristics. 

Dr.  M.  D.  Barrett  reports  a  decreased  susceptibility  to 
pulmonary  tumors  induced  by  a  carcinogenic  hydrocarbon  among  mice 
possessing  the  fused  tail  gene.  Caracvil  and  dominant  spotting  genes 
have  no  inflvien-'e  on  the  occurrence  of  induced  neoplasms  of  the 
lung.  The  same  situation  was  reported  previously  for  spontaneous 
pulmonary  tumors,  hence  the  genetic  mechanisms  eliciting  both  types 
of  tumor  production  seem  to  be  essentially  similar. 

An  association  between  the  yellow  gene  (A^)  v.'hich  leads  to 
obesity  and  the  heightened  frequency  of  pulmonary  tumors  reported 
earlier  by  Dr.  W.  E.  Heston  has  led  to  further  study  to  determine 
whether  or  not  the  lethal  yellow  gene  itself  increases  the  incidence 
of  pulmonary  tumors  or  acts  through  some  general  effect  related  to 
ob' sity.  Dr.  Heston  has  treated  closely  related  mice  that  do  not 
possess  the  A^  gene  v/ith  gold  sodium  thioglucose  which  causes  pro- 
nounced increase  in  body  weight.  Mice  rendered  obese  by  this  method 


developed  as  many induced  pulmonary  tumors  as  did  those  made  fat 
solely  by  the  genetic  influences  of  the  lethal  yellow  gene. 

Genetic  research  will  be  materially  advanced  by  correlation 
between  physiological  or  biochemical  events  and  identifiable 
heritable  factors.  Dr.  G.  L,  Wolff  (Research  Fellow)  is  studying 
effects  of  genes  causing  obesity  on  metabolism.  The  Harding-Passey 
melanoma  becomes  established  most  rapidly  in  female  mice  possessing 
ob  ob  genes.  The  glycolytic  metabolism  in  this  particular  type  of 
mouse  seems  much  higher  than  in  other  subjects  possessing  varying 
combinations  of  the  ob,  Ob  and  AY   genes  and  probably  favors  the 
growth  of  cancers  in  which  glycolysis  is  generally  considered  an  im- 
portant source  of  producing  energy  from  carbohydrate.  The  anaerobic 
glycolysis  of  the  Harding-Passey  melanoma  is  higher  when  grown  in 
female  mice  possessing  ob  ob  than  in  any  of  tho  other  sex-genotypes 
studied . 

An  excellent  example  of  genetic  influences  on  tumor  produc- 
tion is  afforded  by  work  of  Dr.  Michael  Potter.  Certain  types  of 
cancers  occur  most  frequently  at  relatively  specific  ages  both  in 
man  and  experimental  animals .  Death  from  a  cancer  occurring  in 
early  life  precludes  any  opportunity  for  development  of  other  types 
of  neoplasm.  Dr.  Jacob  Furth  (Children's  Medical  Research  Center, 
Boston,  Massachusetts)  reported  in  19^6  that  a  few  tumors  of  bone, 
called  osteomas,  occurred  in  old  AK  mice.  This  particular  strain 
has  extremely  high  incidence  of  spontaneous  leul^eraias .  The  first 
filial  generation  of  the  progeny  from  matings  -of  C3H  and  AK  mice 
bred  by  Dr.  Potter  had  a  high  incidence  of  osteomas,  especially  in 
females.  Cross  breeding  between  AK  and  Sto--Li  mice  yielded  similar 
though,  less  striking  results.  Dr..  Potter  has  made  another  tumor- 
type  available  for  study  and  has  already  demonstrated  strong  genetic 
influences  in  the  origin  of  these  lesions. 

Mechanisms  of  Cancer  Production 

Ability  to  produce  one  or  another  specific  type  of  cancer 
with  a  high  degree  of  reproducibility  permits  i-esearch  on  the  intri- 
cacies of  the  carcinogenic  response .  This  type  of  enterprise  takes 
two  general  directions  in  the  NCI  program:  1.  Precise  definition 
of  factors  involved  in  development  of  a  morbid  state.  2.  The  means 
by  which  a  given  carcinogenic  agent  produces  its  effect. 

Removal  of  the  thymus  gland  in  mice  with  high  risk  to  develop- 
ment of  leukemia  almost  eliminates  that  risk.  The  probability  of  con- 
tracting leukemia  is'  restored  if  fragments  of  thymic  tissue  be  trans- 
planted to  the  subcutaneous  tissues  after  the  subject's  own  thymus 
has  been  extirpated,  but  only  if  the  donor  graft  is  obtained  from  a 
genetically  appropriate  mouse  with  a  high  risk  to  spontaneous  leuke- 
mia. Thymic  tissue  from  low  incidence  lines  has  no  such  influence. 
Additional  work  by  Dr.  L.  W.  Law  indicates  that  the  leukemia  occur- 
ring in  the  thymectomized  subject  usually  arises  in  the, grafted. 
fragment.  The  thymic  influence  seems  to  be  most  potent  in  respect 
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to  leixkemias  arising  from  lymphoid  cell's  since  seine  reticulum  cell 
sarcomas  have  been  found  among  thyme atomized  mice  though  they  arise 
comparatively  late  in^life.  •- 

X-irradiation  produces  leukemia  both  in  man  and  laboratory 
animals.  Dr.  Law  has  extended  his  work  on  the  thymus  to  include 
radiation-induced  leuliemias.  Removal  of  the  organ  completely  pre- 
vents induction  of  lymphocytic  neoplasms  by  X-rays ^  but  reticulum 
cell  tumors  do  occur.  Thymic  tissue  grafted  from  appropriate  mice 
within  a  short  period  following  exposure  of, the  thymcctomized  sub- 
ject to  X-irradiation  restores  the  high  risk  to  leukemia  in  about 
30  percent  of  cases  even  though  the  graft  itself  was  not  radiated. 
The  leukemias  occurring  within  6  months  apparently  arise  from  cells 
introduced  by  the  graft,  whereas  the  leukemias  occurring  at  8  to  10 
months  after  exposure  to  X-rays  originate  from  the  host.  These 
results  provide  additional  information,,  as  originally  suggested  by 
Dr.  H.  S.  Kaplan  (Stanford  University),  on  an  "indirect  mechanism  of 
X-ray  induction"  in  leukemia  depending  on  a  post- irradiation  state. 
They  also  indicate  quite  clearly  an  important  and  unsuspected  role 
of  the  thymus  gland  in  genesis  of  leulceraia  not  necessarily  related 
primarily  to  its  availability  as  a  common  site  for  origin  of  the 
disease . 

The  program  on  production  of  different  types  of  cancers  by 
2-acetylarainofluorene  and  related  compounds  has  made  substantial 
progress  during  the  year  under  the  leadership  of  Dr.  H.  P.  Morris. 
Dr.  Morris  and  Dr.  H.  I.  Firminger  (University  of  Kansas)  have  pro- 
duced hepatomas  in  rats  within  6  weeks  by  continuous  feeding  of 
2-acetylaminofluorene .  Most  of  the  lesions  occur  in  male  rats  or 
castrated  males  receiving  male  sex  hormone,  suggesting  that  androgen 
has  an  important  influence  on  the  carcinogenic  potency  of  2-acetyl- 
aminofluorene for  the  liver.  Dr.  Morris  also  finds  that  intake  of 
the  vitamin  riboflavin  has  little  influence  on  the  production  of 
hepatic  tumors  with  2-acetylaminofluorene  though  others  have  reported 
that  riboflavin  intake  strongly  influences  the  capacity  of  p -dimethyl - 
aminoazobenzene  to  induce  cancer  in  the  liver.  Dr.  Morris  did  find 
some  influence  of  the  vitamin,  however^  on  the  occurrence  of  other 
types  of  cancers  that  occur  in  rats  ingesting  2-acetylarainofluorene. 
Drs.  J.  H.  and  E.  K.  Weisburger  have  identified  two  more  urinary 
metabolites  of  2-acetylaminofluorene.  Others  have  established  that 
bladder  cancers  can  be  produced  with  this  compound  by  adding  the 
amino  acid  tryptophan  to  the  diet.  The  Weisburgers  find  no  evidence 
that  this  procedure  markedly  modifies  the  quality  of  urinary  metabo- 
lites of  2-acetylaminofluorene.  Dr.H.  M.  Dyer  is  studying  the 
binding  of  carcinogenic  agents  by  the  liver  as  a  fundamental  step 
in  producing  cancer,  as  suggested  by  the  Drs-  Miller  (University  of 
Wisconsin).  Two  potent  agents  related  to  2-acetylaminofluorene  are 
tightly  bound  by  hepatic  proteins  to  the  same  extent  as  the  prototype 
but  another  analogue  with  little  or  no  carcinogen  power,  is  not  bound. 
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ATTRIBUTES  OP  THE  CANCEROUS  STATE 

Classification  of  malignant  neoplasms  by  pathologists  has 
provided  the  medical  profession  with  valuable  information  of 
practical  import.  Correlation  between  structure  and  function  is 
sufficiently  good  to  serve  as  general  guidelines  for  treatment  , 
and  to  pei-mit  analyses  of  therapeutic  results  if  one  deals  with 
comparatively  large  groups  of  specific  anatomical  types  of  cancer. 
The  physician  finds  it  practically  impossible;  however,  to  antici- 
pate the  course  of  many  kinds  of  cancer  in  individual  patients. 
Morphologically  similar,  even  identical,  neoplasms  may  diverge 
widely  in  their  clinical  behavior,  which  necessarily  reflects  im- 
portant biological  and  biochemical  differences  in  their  attributes. 

Intensive  efforts  in  describing  important  characteristics 
among  cancers  grown  under  controlled  circumstances  have  led  to 
marked  progress  in  cancer  research.  Each  new  advance,  hov;ever, 
emphasizes  the  crying  need  for  additional  information  obtainable 
only  from  very  basic  studies  of  the  nature  of  protoplasm,  chemical 
reactions  among  metabolically  important  compounds,  in  short,  the 
entire  biology,  biochemistry  and  biophysics  of  normal  growth  pro- 
cesses. .  Some  of  these  require  study  of  organisms  lower  in  the 
evolutionary  process  than  mammalia,  the  exploration  of  isolated 
systems  in  artificially  created  environments  and  other  pursuits  of 
knowledge  not  directly  related  to  the  cancerous  state.  Tlie  critically 
important  information  sought  by  diverse  approaches  furthers  the 
attack  on  practical  problems  of  cancer. 

Tissue  Culture 

The  utility  of  tissue  culture  as  a  tool  for  the  study  of 
cancer  has  already  been  greatly  enhanced  by  the  technological  ad- 
vances of  Dr.  W.  R.  Earle  and  associates  who  devised  practical  means 
of  growing  relatively  large  quantities  of  cells  under  controlled 
conditions .  Work  during  the  past  year  has  provided  an  adequate 
medium  for  the  growth  of  strain  L  cells  v/hich  contains  known  chemical 
only.  Dr.  V.  J.  Evans  and  her  colleagues  have  observed  continued 
good  growth  for  as  long  as  11  months  in  the  completely  derived  medium 
which  is  now  being  simplified.  The  growth  requirements  of  individual 
cell  types  seem  to  vary.  The  chemical  medium  for  strain  L  cells 
does  not  support  good  growth  of  all  cell  types,  but  addition  of 
less  than  1  percent  of  protein  maJces  the  medium  suitable  for  a 
variety  of  cells.  The  protein,  according  to  Dr.  B.  B.  Westfall, 
can  be  provided  by  horse  serum,  and  the  greatest  activity  resides, 
in  globulins  other  than  those  possessing  the  characteristics  of 
gamma  globulins . 

Production  of  the  chemically  derived  medium  is  facilitated  by 
studies  on  chemical  changes  in  the  fluid  bathing  the  cells  during  the 
course  of  their  growth.  The  medium  originally  contains  small 
quantities  of  alpha  keto  acids,  important  intermediary  compounds 
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both  in  carbohydrate  and  protein  Tnetabolisni.  Dr.  .Westfall  and 
others  report  that  good  cell  growth  increases  the  level  of  alpha 
keto  acids  to  that  found  in  plasma  of  mammals.  Amino. acids  are 
exhausted  vathin  3  days  if  their  concentration  be  low  and  reduc- 
tion in  glucose  content  precedes  cessation  of  strain  L  growth  in 
shaking  culture. 

The  production  of  cancer  among  cells  grown  in  tissue  cvilture 
was  accomplished  years  ago.  Repeated  experience  has,  shown  marked 
decrease  in  ability  of  the  cells  to  produce  neoplasms  when  re.trans- 
planted  to  suitable  intact  hosts  with  increasing  residence  in  vitro . 
Total  body  X--irradiation  usually  enhances  the  capacity  of  these 
altered  cells  to  elicit  cancers  in  mice.  Shortness  of  the  latent 
interval  between  transplantation  and  the  appearance  of  the  tumor 
suggests  strongly  that  the  lesion  arises  from  multiplication  of  the 
inoculated  cells  rather  than  through  some  effect  on  the  host's  own 
tissues.  Substantial  information  on  the  reasons  for.  these  peculiar 
phenomena  has  accumulated.  D-S.  V.  J.  Evans,  Miss  N,  M.  Hawkins 
and  Dr.  V/.  R.  Earle  have  studied  a  culture  which  yields  no  more  than 
1  percent  sarcomas  vrhen  introduced  inho  appropriate  .irradiated  or 
untreated  mice.  Reculture  of  a  tumor  that  arose  produced  colonies 
eliciting  sarcomas  in  most  of  the  mice  to  which  it'was  retransplanted, 
whereas  introduction  of  fragments  from  the  tumor  directly  into 
genetically  suitable  mice,  instead  of  into  tissue  culture >  produced 
sarcomas  much  more  frequently  in  irradiated  than  in  non- irradiated 
subjects.  Tliis  complicated  situation  cannot  be  completely  explained 
at  this  time,  but  experiments  reported  by  Dr.  Katherine  Sanford^ 
Mrs.  G.  L.  Hobbs  and  Dr.  V7.  R.  Earle  shed  some  light  on  an  important 
point.  A  clone  culture  of  strain  L  cells  that  produced  sarcomas  in 
more  than  one  half  of  C3H  mice  into  v/hich  they  v/ere  transplanted 
now  elicits  neoplasms  infrequently.  The  cells  after  years  in  tissue 
culture  stimulate  defense  mechanisms  in  the  strain  from  which  they 
were  originally  derived.  An  increasing  degree  of  foreignness  would 
seem  to  be  developing  which  prevents  the  cells  from  producing  tumors^ 
hence  rediiction  in  their  tumor -producing  capacity  need  not  reflect 
change  in  the  malignant  characteristics  themselves. 

Dr.  Sanford  and  her  co-workers  have  studied  two  lines  of  cells 
derived  originsilly  from  one  single  cell  isolated  in  tissue  culture 
which  differ  markedly  in  their  ability  to  produce  tumors.  The 
capacity  for  sarcoma  formation  depends  on  the  niimber  of  cells  form- 
ing the  inocijilum  and  is  influenced  by  duration  of  growth  outside  of 
the  animal  body.  Both  lines  are  antigenic  Eind  demonstrate  cross 
immune  reactions  since  hosts  rendered  resistant  to  one  of  the  lines 
will  not  grow  cells  of  the  other  line .  Pronounced  differences  in 
the  latent  period  of  tumor  formation  characterize  the  two  and  their 
malignancy  can  be  enhanced  by  serial  transplantation  in  C3H  mice. 
In  spite  of  these  dramatic  differences  both  lines  proliferate  at 
the  SBDie  rate  in  vitro. 
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Dr.  Joseph  Leighton  has  observed  the  transfolliiation  of  human 
preputial  fibroblasts  into  a  structural  pattei*n  characteristic  of 
fibrosarcoma  after  residence  in  sponge -matrix  tissue  culture  for 
little  more  than  2  years.  Examination  of  so-called  normal  cell 
lines  originating  elsewhere  reveal  morphological  qualities  usually 
associated  with  cancers.  The  evaluation  of  purely  structural  aber- 
rations without  other  frames  of  reference  is  hazardous  at  best. 
Pathologic  diagnosis  represents  the  development  of  long  ejcperience 
accumulated  over  the  years  by  many  trained  observers  of  anatomical 
patterns^  both  gross  and  microscopic,  which  are  consistently  corre- 
lated with  clinical  manifestations  of  disease.  The  tissue  cultur- 
ist  has  no  vay  of  learning  the  complete  Significance  of  the  changes' 
occurring  during  in  vitro  growth  without  reintroducing  his  cells  to 
their  normal  environment.  Tlie  animal  experimentalist  finds  this 
easy  to  do  but  he  v/ho  works  with  human  cells  must  exercise  great 
ingenuity  in  devising  model  systems  by  which  the  biological  attri- 
butes of  the. altered  cells  may  be  determined.  Cancerous  cells 
possess  an  almost  unique  ability  to  invade  and  destroy  normal  tis-  . 
sues.  The  three-dimensional  sponge  matrix  method  of  tissue  culture 
devised  by  Dr.  Leigliton  enables 'him  to  measute  objectively  the 
invasive  propei^ties  of  human  cells  knovm  to  be  cancerous,  and  with 
Dr.  Morris  Belkin  he  has  made  real  progress  iri  studying  this  im- 
portant problem. 

Not  all  cells,  nor  even  cells' fr'ora  all' cancers/ will  grow  well 
in  tissue  culture.  Leuliemic  cells,  in  generial;' survive  comparatively 
short  periods  under  the  most  favorable  circurastances.'  Dr.  C.  J.  Dawe 
finds  it  possible  to  almost  double  the  normal  siirvival  time  of .  leu- 
kemic leucocytes  from  mice  in  vitro.  '  Dr.  W.  'E,.  Mohler  reports  that  , 
only  5  of  the  10  clinical  cancers  he  studied  could  be  grown  readily 
with,  tissue  culture  methods  now  available. 

By-products  of  cancer  research  continually  contribute  im- 
portantly to  the  total  efforts  in  biological  and  medical  research. 
Grafting  of  corneas  has  become  a  reality  but  the  supply  of  suitable 
material  for  grafting  is  strictly  limited.  Drs.  W.  R.,  Earle  and 
V.  J.  Evans,  co-operating  with  members  of  the  staff,  National  Naval 
Medical  Center,  have  found  a  practical  means  of  preserving  rabbit  . 
corneas  for  at  least  6  months  in  a  completely  viable  state.  Skin, 
unfortunately,  cannot  be  preserved'  in  the  same  manher. 

Transplantation  Studies 

Dr.  L'.  S.  Lombard,  who  recently  jointed  the  Laboratory  of 
Pathology,  has  brought  to  NCI  a  transplantable  canine  thyroid  tuinor 
which  can  be  propagated  serially  in  X-irradiated  puppies.  It  has  , 
been  observed  through  35  transplanted  genei'ations,  retains  its 
original  structure  essentially  unaltered  and  continues  to  metasta-  ' 
size  both  to  lungs  and  lumph  nodes.  Cancer  research  would  benefit 
materially  by  the  ability  to  use  larger  animals  thein  conventional 
laboratory  rodents,  especially  in  those  approaches  requiring  contin- 
uing analysis  of  blood  and  other  body  fluids,  development  of  surgical 
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tecliniqiies  and  cei'tain  aspects  of  pharmacology. 

Renewed  interest  in  the  grov/th  of  human  cancerous  tissue  in 
foreign  species  has  been  attended  hy  varying  degrees  of  success  in 
several  institutions.  Dr.  C.  H.  Steffee  and  Dr.  K.  C.  Snell  recog- 
nized the  po.ssibility  of  transplanting  human  fetal  tissues  to  ham- 
sters as  a  means  of  furthering  the  experimental  production  of  pul^- 
raonary  cancers .  Existing  data  suggested  that  the  natural  resistance 
of  tiie  species  to  growth  of  foreign  tissues  might  be  overcome  by 
administiration  of  cortisone.  Dissecting  aneurysm  of  the  aorta  proved 
to  be  a  major  complicating  factor  associated  with,  the  cortisone  treat- 
ment. Suggestion  that  adrenal  hormones  may  be  causally  related  to 
the, aortic  lesions  is  reinforced  by  Dr.  T.  B.  Dunn's  description  of 
similar  lesions  in  mice  bearing  a  transplanted  functional  carcinoma 
of  the  adrenal  cortex. 

Correlations  between  structure  and  function  have  been  greatly 
facilitp,ted  by  the  ability  of  malignant  neoplasms  to  grow  progres- 
sively on  transplantation  to  genetically  appropriate  subjects. 
Fr-ilure  of  some  pulmonary  tumors  to  grow  on  transfer  to  members  of 
the  same  inbred  strain  suggested  systematic  study  of  transplantability 
of  these  neoplasms,  and  Dr.  C.  H.  Steffee  reports  that  such  lesions 
must  reach  a  critical  size  before  they  become  readily  transplantable. 
This  v7ork  should  be  extended  as  one  means  of  exploring  in  greater 
detail  the  evolution  of  biological  attributes  of  cancers  not  neces- 
sarily reflected  by  morphological  alterations . 

Some  pulmonary  tumors  of  mice  which  appear  characteristically 
epithelial  develop  as  tj'pical  sarcomas  on  serial  transplantation. 
Dr.  Steffee  presents  evidence  that  the-  sarcomatous  appearing  lesions 
are.derived  from  the  original  trahspleinted  tumor  cells  rather  than 
from  the  host  s  own  tissues. 

Dr.  R.  T.  Prehn  has  extended  his  studies  oh  transplantation 
of  genetically  incompatible  skin  by  delivering  large  doses  of  total 
body  irradiation  to  the  recipient  of  the  graft  and  protecting  it  from 
acute  lethal  effect  through  intravenous  administration  of  bone  marrow 
cells.  Additional  donors  of  different  genetic  constitution  have 
proved  suitable,.  The,  source  of  the  injected  marrow  determines  in 
large  degree  the  genetic  derivation  of  the  skin  that  v/ill  be  tolerated. 
Treatment  vrith  bone  marrow  cells  from  DBA  mice,  for  example >  will 
permit  an  original  graft,  or  even  a  subsequent  graft,  from  DBA 
strain  mice  to  survive  and  grow  indefinitely  but  will  not  allow  suc- 
cessful transplantation  of  skin  from  C57  black  mice.  Skin  grown  in 
the  treated  mouse  may  be  retransplanted  to  its  original  strain. 

Dr.  R.  M.  Mervrin  has  partially  characterized  the  marrow  cells 
that,  protect  mice  against  lethal  doses  of  X-rays.  Her  studies 
indicate  that  the'  marrow  v/hich  regenerates-  after  total  body  irradia- 
tion has  genetic  attributes  associated  with  the  donor  rather  than 
the  recipient.  Possibly  the  marrow  spaces  become  repopulated  by  the 
injected  cells,  but  the  experiments  thus  far  reported  involve  an  a 
assumption  that  X-rays  have  no  important  influence  on  the  genetic 


Ik. 

constitution  of  the  irradiated  subject.  The  experiments  of 
Dr.  Prehn  can  be  interpreted  contrariwise. 

An  alternative  mechanism  by  which  transplanted  marrow  cells 
provide  protection  against  lethal  doses  of  total  body  X- irradiation 
is  elaboration  of  some  important  material  into  the  circulating 
blood.  Diffusion  chambers  designed  by  Dr.  G.  H.  Algire  permit  ex- 
ploration of  that  possibility  because  the  v/alls  of  the  chamber  can 
be  made  to  exclude  passage  of  cells  but  allow  permeation  by  smaller 
substances.  No  protection  is  afforded  by  twice  the  minimum  effec- 
tive dose  of  marrow  cells  encased  In  intraperitoneal  diffusion 
chambers.  Relationships  between  minimum  effective  dose  in  terms  of 
numbers  of  cells  are  now  found  to  require  a  critical  volume  to  exert 
their  action^  hence  Dr.  Algire  s  results  are  preliminary  in  nature. 

Dr.  R.  M.  Merwin  described  vascularization  of  normal  tissue 
grafts  as  a  process  including  proliferation  of  capillaries  in  both 
the  graft  and  the  recipient' s  tissues.  Cancerous  transplants  now 
appear  to  derive  their  blood  vascular  system  solely  from  the  host  s 
vessels.  This  seems  to  be  a  clearcut  difference  between  normal  and 
cancerous  tissues. 

Endocrinological  Studies 

Many  hormones  are  powerful  catalysts  which  alter  structure  and 
function  by  permitting  certain  biochemical  reactions  to  proceed  at 
higher  rates.  Not  all  organs  and  tissues  respond  to  hormonal  stimu- 
lation, but  endocrinology  has  contributed  importantly  both  to  know- 
ledge of  causation  of  cancer  and  the  management  of  some  cancerous 
patients.   "Target"  organs ;  those  most  altered  by  hormone  stimula- 
tion/ are  commonly  associated  with  reproductive  functions .  The 
"target"  organs  require  hormonal  stimiilation  of  some  degree  for  their 
structural  and  functional  integrity,  but  post-natal  development 
includes  a  period  v/hen  the  primary  and  secondary  sexual  apparatus  fail 
to  respond  to  endocrinological,  stimuli  as  they  do  in  later  life. 
Dr.  Roy  Hertz  and  Mr.  D.  B.  Spencer,  studying  the  development  of  the 
ovary  in  infantile  rats  and  rabbits,  find  it  refractory  to  stimula- 
tion by  gonadotrophin,  secx'eted  by  the  pituitary  gland,  until  the 
ovarian  follicles  form  antra.  The  response  characteristic  of  the 
adult  ovary  can  readily  be  elicited  thereafter  by  gonadotrophin. 
The  pituitary  hormones  seem  to  be  only  one  factor  in  post-natal 
development  because  infantile  ovaries  grafted  to  the  mother  s  kidney 
will  undergo  normal  differentiation  even  though  she  be  hypophysecto- 
mized. 

The  same  investigators  have  devised  a  means  of  assaying 
luteinizing  hormone.  Hypophysectomy  during  pre-estrus  aborts  suc- 
ceeding ovulation  which  depends  entirely  on  the  presence  of  luteiniz- 
ing hormone  in  the  rat.  If  the  material  under  test  contains  sufficient 
amount  of  luteinizing  hormone  the  capacity  to  ovulate  is  restored. 
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Certain  qua3.ities  of  certain  hormones  seem  to  overlap  one 
another.  Ability  to  stimulate  jaroliferation  of  the  endometrium,  the 
lining  of  the  uterine  cavity,  is" shared  by  some  compounds  which 
simulate  activity  of  the  adrenal  cortex.  Dr.  Hertz  and  his  colleagues 
find  no  progestational  effect  from  hydrocortisone  which  influences 
adrenal  cortical  activity  importantly.  Introduction  of  a  fluorine 
atom  into  the  molecule  at  the  9  position  increases  corticoid  potency 
and  imparts  progestational  activity  in  both  the  monkey  and  rabbit, 
Fluorination  of  11  beta-hydroxyprogesterone  increases  progestational 
activity  similarly.  These  new ; compounds  which  share  depressant 
capacity  of  corticoids  and  at  the  same  time  stimulate  proliferation 
of  epithelial  cells  may  shed  some  light  on  structural  derangements 
of  the  uterine  mucosa  associated  perhaps  with  the  development  of 
(sancer. 

Dr.  E.  M.  Nadel  finds  quantitative  differences  in  the  excretion 
of  three  steroid  hormones  by  leukemic  guinea  pigs.  Similar  changes 
are  being  sought  in  patients  by  Dr.  Nadel  and  Dr.  Emil  Frei,  III.  The 
principal  corticoids  excreted  by  giiinea  pigs  depend  upon  the  genetic 
constitution  of  the  subjects.  Radioactive  acetate  is  incorporated 
in  increased  amount  into  Cortisol , and  corticosterone  by  adrenals  of 
scorbxitic  guinea  pigs,  and  each  of  these  steroids  has  been  identified 
in  their  other  tissues  by  Dr.  Nadel  and  Dr.  Shlomo  Burstein  (Visiting 
Scientist). 

Dr.  Max  Sherer's  observation  that  steroid  hormones  influenced 
the  levels  of  circvilating  protein  bound  iodine  has  led  to  a  study  of 
compound  released  by  the  thyroid  gland  stimulated  by  those  hormones. 
No  qualitative  changes  have  been  found.  Dr.  Sherer,  Dr.  Harold  Alt- 
man,  Mrs,  B.  N.  Siefring  and  Dr.  Paul  Marks  (NIAMD)  have  found  a 
lower  level  of  protein  bound  iodine  in  blood  from  hepatic  veins  than 
in  arterial  or  other  venous  blood.  This  has  permitted  calculation 
of  the  quantity  of  protein  bound  iodine  removed  by  the  liver,  thereby 
providing  the  first  measure  of  entero -hepatic  circulation  of  thyroxine 
in  man. 

Studies  of  the  mechanisms  by  which  thyroid  tissue  accumulates 
iodide  are  important  to  a  better  understanding  of  many  aspects  of, 
thyroid  cancer.  Dr.  Seymour  Wollman  and  Dr.  R.  0,  Scow  (NIAMD )  find 
that  iodide  and  thiocyanate  compete  for  the  same  sites  for  forming 
complexes  in  the  thyroid.  The  affinity  for  iodide  is  twice  that  of 
thiocyanate  even  though  some  drugs  containing  the  latter  radical  are 
capable  of  producing  goiter  and  even  thyroid  cancer.  Thiocyanate  is 
not  concentrated  by  the  thyroid  as  is  iodide  and  the  mechanics  of 
thiocyanate  action  apparently  involve  active  transport  rather  than 
simple  adsorption. 
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Protein  Chemistry  and  Metabolism 
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Substantial  advances  in  technology  resulting  from  efforts  of 
the  staff  of  the  Laboratory  of  Biochemistry,  NCI,  have  permitted 
more  rapid  progress  in^  this  field  concerned  with  the  synthesis, 
characterization  and  reactions  of  the  most  abundant  non-aqueous 
constituent  of  protoplasm  responsible  in  large  measure  for  cell 
grovfth  and  function.  The  approach  to  study  of  proteins  includes 
precise  studies  of  their  precursors;  amino  acids  and  peptides. 

Amino  acids  and  peptides ;  Constant  improvements  are  being 
made  in  the  production  of  pure,  optically  active  amino  acids. 
Drs.  R.  D.  Marshall  (Visiting  Scientsit),  S.  M.  Birnbaum  and  J«  P, 
Greenstein  find  cobalt  ions  helpful  in  hydrolyzing  the  more 
resistant  forms  of  acylaraino  acids.  A  new  form  of  acylase  more 
active  against  certain  substrates  is  prepared  by  incubating  standard 
preparations  with  cobalt  acetate  and  dialyzing  away  the  unbound 
material. 

Drs.  Milton  Winitz,  J.  P.  Greenstein,  S.  M.  Birnbaum  and 
Mr.  R.  J.  Koegel  have  used  measurements  of  optical  rotation  and 
rotatory  dispersions  to  determine  the  optical  configvxration  of  the 
beta-asymmetric  center  of  isoleucine.  Some  enzyme  systems  appar- 
ently demonstrate  a  rather  marked  and  characteristic  response  to 
substrates  with  a  beta  configuration,  whereas  others  exhibit  a 
more  random  and  sometimes  indifferent  response;  in  other  words, 
some  enzymes  are  highly  exacting  and  some  are  capricious  in  their 
requirements. 

Extensive  studies  on  the  metabolism  of  amino  acids  and  related  ■  '  j  ^^j 
compounds  by  the  intact  rat  have  yielded  rather  unexpected  results.  "^ 
Dr.  Greenstein  and  his  associates  determined  the  lethal  toxicity  of  '  "I 
each  of  the  10  essential  amino  acids  in  terms  of  quantity  required  '  ^ 
via  intraperitoneal  injection  to  kill  50  and  99*9  percent  of  the  * 
subjects.  The  lethal  toxicity  of  isoleucine,  valine,  leucine,  ** 
phenylalanine,  methionine,  threonine,  histidine,  lycine,  arginine 
and  tryptophan  increased  in  that  order.  D~isomers  were  equally  or 
less  toxic-  than  the  corresponding  L  isomers.  Some  of  these  amino 
acids  caused  marked  decreases  in  blood  sugar;  lysine,  however, 
significantly  increased  concentration  of  blood  sugar,  while  threo- 
nine had  no  effect. 
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Mixtures  of  the  10  L  amino  acids  possessed  a  toxicity  less  than 
that  calculated  from  the~sum  of  the  arithmetical  means  of  their 
individual  toxicities.  One  compound  of  this  mixture  was  removed 
at  a  time  and  the  toxicity  of  the  resulting  9  mixtures  compared. 
In  only  one  case  was  agreement  good  between  observed  and  calcu- 
lated toxicity  --  the  mixture  in  which  arginine  was  lacking.  It 
appeared,  therefore,  that  arginine  exerted  some  protective  effect       j[' 
against  the  toxicity  of  the  other  amino  acids.  This  was  proved  by 
adding  L-arginine  in  varying  amounts  to  a  mixture  of  the  other  9 
amino  acids  and  observing  a  reduction  from  100  percent  mortality  to 
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2U  percent  with  extremely  simall  concentrations  of  L-arginine. 

Additional  experiments  clearly  incriminate  ammonia  or  ammonium 
ion  production  in  the  toxicity  of  argine-less  amino  acid  mixtures. 
In  all  probability  a  surfeit  of  amino  acids  in  body  fluids  is  metabo- 
lized by  deamination,  conversion  of  the  amino  group  to  ui*ea  and  com- 
bustion of  the  carbon  residues  via  the  usual  pathways  of  car'bohydrate 
metabolism.  Arginine  is  known  to  be  an  important  compound  in  the 
production  of  urea  according  to  the  scheme  described  by  Krebs  and 
Hensleit.  Dr.  Greenstein  and  his  co-workers  were  able  to  prevent 
lethal  toxicity  of  ammonium  acetate  by  treatment  with  arginine.  A 
large  number  of  related  compounds  were  explored,  but  protection  was 
afforded  only  by  those  which  permitted  conversion  of  ammonia  to  urea. 
Parallel,  work  by  Dr.  J,  L.  Fahey  in  dogs  proved  the  toxicity  of 
arginine -less  amino  acid  mixtures  for  canine  species  and  revealed  an 
increase  in  blood  ammonia  associated  v;ith  the  toxic  sjnnptoras,  both  of 
v/hich  were  reversed  by  arginine  administration.  The  total  experience 
clarifies  a  long-standing  controversy  on  the  necessity  of  arginine  as 
a  nutrient . 

In  addition  to  providing  mixtures  of  pure,  optically  active  amino 
acids  for  parenteral  administration  to  patients  who  cannot  eat, 
Drs.  Greenstein,  Winitz  and  Birnbaian  have  compounded  a  completely 
synthetic,  water-soluble  diet  that  permits  good  grovrth  in  rats.  The 
adequacy  of  this  regimen  as  a  complete  diet  for  man  is  being  evaluated, 

Peptides  are  intei-mediate  between  amino  acids  and  proteins, 
being  composed  wholly  of  amino  acids.  Some  reason  exists  to  suspect 
that  proteins  may  be  f oi-med  both  from  amino  acids,  as  such,  or  as 
peptides,  hence  the  characteristics  and  reactions  of  these  important 
molecijles  are  notev/orthy.  Mr,  Koegel  and  his  colleagues,  studying 
solid  state  infra-red  spectra  of  93  peptides  containing  only  2  amino 
acids  each,  find  shifts  in  absorption  maxima  due  to  such  groups  as 
methyl,  ethyl,  terminal  carboxyl  and  amide.  The  internal  structural 
units  in  such  complex  molecules  absorb  as  they  do  in  simple,  straight 
chain  paraffins,  thereby  providing  a  usefiil  basis  on  which  to  approach 
their  identification. 

Work  on  isolation  and  characterization  of  peptides  in  h-uman 
urine  is  already  in  progress.  Dr.  C.  G.  Baker  and' Dr'.  T.  B.  Moore 
(Research  Fellow)  find  good  agreement  between  calculated  and  observed 
Rf  values  for  75  synthetic  peptides  in  15  solvent  systems.  High  salt 
concentration  proves  a  serious  obstacle  to  isolation  of  peptides 
from  body  fluids,  but  Drs.  Baker  and  Moore  have  tentatively  identi- 
fied 7  such  compounds.  Glutamine,  asparagine  and  glycine  are  the 
amino  acids  represented  most  often  in  the  peptides  already  isolated. 

New  and  important  chemical  reactions  of  the  peptide  1-cysteinyl- 
L-cysteine  are  described  by  Drs.  Greenstein,  Winitz  and  Roy  Wade. 
The  products  of  oxidation  are  sensitive  to  changes  in  hydrogen  ion 
concentration  and  include  a  hitherto  vmdescribed  cyclic  monopeptide. 
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Proteins:  Methods  originated' 'by  Drs.H,  A.  Sober  and  E.  At 
Peterson  for  ,the,  separation  of  undenatured  soluble  proteins  have 
been  d&veloped  further  by.  defining  procedures  for  evaluating 
adsorbents- v/hich  already  provide  for  more  rapid  separation  using 
smaller  quantitif^s  of  protein  mixtures.  Some  of  the  adsorbents 
originally  described  by  these  .scientists,  are  being  produced  com- 
merciallyj,  good  evidence  of  the  high  importance  in  which  their  con- 
tributions are  held  by  .the  chemical  profession.  Drs,  Peterson  and 
Sober  have .  fractionated  hijman. blood.  aerura.t.p  yield  the  colored 
protein  siderophyllin,  methemealbymin,,  ceruioplasm  and  colorless 
glucosamine,  prosomucoid  and  thrombin.  Rapid. short  column  proce- 
dures segregate  proteins  into  groups  with  Siinilar  properties. 
Dr.  Jacques  Oudin  (Pasteur  Institute,  .Paris,  France)  has  materially 
aided  NCI  investigators,  while  serving  .as  a  visiting  scientist,  by 
application  of  his  precise  immunologic  techniques  to  the  isblation 
and  characterization  of  other  colorless  proteins.  Serum  albumin 
is. separable  into  at  least  three  electrophoretically  distinct 
entities  which,  unfortunately,  possess  siich  close  antigenic  proper- 
ties that  immunologic  techniques  cannot  discriminate  among  them. 
This  need  .not  be.  the  case  with  other  proteins,,. and  search  for  biologi- 
cal properties  require S| '  othejr  than  physicp-cheiqical  means  of  identi- 
fying the  proteins  of  tissues  and  body  fluicLs.  . ,, 

Chromatographic  techniques  have  permitted  purification  of 
additional  enzymes  with  good  recovery.  Hew  activities  and  substrate 
specificities,  have  been  found.  Drs.  Peterson  and  Sober  are  able  to 
separate  electrophoretically  homogeneous  hemoglobin  into  chromatb- 
graphically  distinct  entities.  Dr...  H.  .R.Itano  has  described  an 
additional,  8th,  inherited  abnormal  hemoglobin  termed  "J"  but  its 
relatipn  to  disease  states  is  unknown  at  this  time. 

Tl:ie  continued  growth  of  cancer  in  the  h\jman  body  alters  the 
distribution  of  plasma  proteins,  ultimately  reducing  their  concentra- 
tion seriously  when  the  lesion  becomes  advanced  and  disseminated. 
Reduction  in  concentration  of  serum  albumin  is  often  pronounced. 
These  phenomena,  though  established  by  many  workers,  have  never  been' 
explained  satisfactorily.  The  entire  subject  of  plasma  protein 
abnormalities  is  beipg  studied  by  Drs.  J,L,  Fahey,  J,  L»  Steinfeld, 
D.  M.  Watkin,  E,   A.  Sober,  and  E.  A.  Peterson.  It  is  possible  that 
the  decrease  in  albumin  is  more  apparent  than,  real,  reflecting 
primarily  an  increase  in  plasma  volume  and  marked  overproduction  of 
globulins.  Data  in  the  medical  literature  do  indicate  an  expanded 
plasma  volume  in  some  cancerous  subjects  though  others  have  fomd 
normal  values.  Dr.  Steinfeld  has  measured  plasma  volume  by  using 
a3.bumin  labeled  with  radioactive  iodine  (l"'-^-'-).  The  total  circu- 
lating red  blood  cell  mass  was  determined  independently  with  radio- 
active chromium  (Cr51),  No  major  increase  in  plasma  volume  was 
revealed. and ^  indeed,  recalculation  of  conflicting  data  published  by 
others  permits  reconciliation  of  the  divergent  views.  The  possi- 
bility of  increased  utilization  of  serum  albumin  was  also  recognized 
but  Dr.  Steinfeld  reports  a  significant  decrease  in  total  exchange- 
able albumin  in  advanced  cancer  with  decreased  or  low  normal  turnover 
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rates  of  altumln.  '  Hypoalbuminemia  in  cancerous  patients  woiild  not 
appear  to  be  due  to  failure  of  albumin  production  in  the  sense  that 
it  cannot  keep  pace  with  utilization. 

Enzymes ;  Enzymes  are  proteins  which  catalyze  important  bio- 
chemical reactions.  Treatment' of  rats  with  isonicotintc  hydrazide, 
a  drug  useful  in  mrnageraent  of  tuberculosis ,  re suT.ts  in  diminished 
transaminase  activityj  according  to  Dr.  Alton  Meistei .  These 
enzymes  permit  shifting  of  amino  groups  between  amino  acids  and 
alpha  keto  acids ^  important  intermediates  in  carbohydrate  and  pro- 
tein metabolism.  The  reduced  activity  of  the  transaminases  can  be 
restored  in  vitro  by  addition  of  pyridoxal  phosphate  or  pyridoxaraine  _ 
phoephate.  Probably  isonicotinic  hydraziie, interferes  with  activity 
of  the  coenzymes  needed  for  transaminase  activity. , 

Dr.  Meister  has  also  explored  transamination  as  an  important 
factor  in  production  of  phenylpyruvic  oligophrenia,  a  rare  disease 
of  infants  characterized  by  mental  defect  and  greatly  heightened 
excretion  of  phenylpyruvic  acid  and  phenyl-ketone  bodies  in  the 
urine.  Administration  of  glutamine  or ' asparagine  decreases  the 
output  both  of  phenylpyruvic  and  phenyl  lactic  acids.  These  find- 
ings suggest  that  the  excessive  amount  of  phenylpyruvic  acid  is- 
formed  by  transamination  and,  further/  that  limiting  the  ihtalce  of 
phenylalanine  with  concopiitant  treatment  by  glutamine  may  benefit 
these  patients. 

Dr.  Leon  Lcvintow  and  Dr.  Meister  describe  a  highly  purified 
enzyme  catalyzing  the  synthesis  of  glutamine  from  glutamic  acid, 
adenosinetriphosphate  and  ammonia.  Glutamine  synthesis  and  glutamyl 
transfer  both  are  catalyzed  by  this  same  raonodisperse  enzyme.  The 
glutamyl  transfer  is  not  reversible,  which  leads  to  the  conclusion 
that  this  enzyme  ce.talyzes  both  the  s'yiithesis  of  an  amide  bound  and 
a  transpeptidat:,on  reaction. 

Investigations  of  the  mechanisms  by  which  the  activity  of 
hepatic  catalase  is  reduced  as  the  result  of  cancerous  growth  else- 
where in  the  body  have  led  to  a  general  study  of  iron  metabolism  in 
tumor-bearing  subjects.  Real  progress  is  being  made  by  Drs,  V.  E, 
Price  and  R.  E.  Greenfield,  Claims  of  Nakagawa  that  ui'ine  fractions 
reduce  hepatic  catalase  activity  in  the  experimental  subject  have 
been  substantiated  by  Mr.  W,'  R.  Sterling,  Dr.  Price  and  Dr.  Green- 
field, though  the  degree  of  inhibition  is  somewhat  less  than  ob- 
served by  the  Japanese  investigator,  The  urine  extracts  from  normal 
subjects  exhibit  less  total  activity  than  dlo  extracts  of  m-ine  from 
cancerous  subjects  but  the  potencies  are  equal  in  terms  of  inhibi- 
tion produced  per  unit  weight  of  extract  injected. 

A  nvimber  of  proteins  contain  iron,  usually  in  the  form  of 
heme,  an  insoluble,  non -protein  protoporphyrin  associated  with 
respiratory  enzymes  and  pigments.  Catalase,  hemoglobin,  cytochromes 
all  contain  iron.  The  greatest  single  store  of  iron  in  the  healthy 
animal  appears  to  be  in  the  liver,  but  Drs.  Price  and  Greenfield  have 
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found  that  relatively  large  tumors  in  rats  contain  more  iron  than 
is  stored  in  their  livers.  These  rats  are  commonly  anemic  and  the 
life  expectancy  of  their  red  blood  cells  is  drcjnatically  reduced. 
If  red  blood  cells  from  healthy  rats  be  labeled  with  radioactive 
iron  (Fo59)  and  transferred  into  the  tumor -bearing  animals  a  large 
proportion  of  the  radioactivity  becomes  sequestered  in  the  cancerous 
tissue.  The  seme  result  is  obtained  with  red  blood  colls  tagged 
with  radioactive  chromium  (Cr51)  j^ven  though  this  label  be  distri- 
buted somewhat  differently  in  the  erythrocyte.  Dissolution  of  the 
labeled  red  blood  colls  yields  labeled  hemoglobin  and  erythrocyte 
stroma.  Injection  of  the  lysed  product  into  tumor-bearers  results 
in  concentration  of  radioactivity  in  the  liver  and  excretion  of  a 
large  fraction  in  the  urine,  providing  strong  evidence  that  cancer- 
ous tissue  achieves-  its  larg9  stores  from  red  blood  cells  without 
major  disruption  of  their  structure  comparable  to  that  of  in  vitro 
hemolysis.  The  rate  at  which  Fe^^is  cleared  from  labeled  plasma 
and  incorporated  into  red  blood  cells,  is.  a  good  measure  or  red  blood 
cell  formation.  Drs.  Greenfield  and  Price  find  the  uptal:e  of  plasma 
labeled  with  Fe59  enters  tumor  more  readily  than  does  the  label  from 
red  blood  cells  but,  in  addition,  the  rate  of  incorporation  of  Fe59 
into  erythrocytes  is  increased  in  the  cancerous  as  compared  to  the 
healthy  subject.  These  studies,  then,  have  reproduced  the  situation 
found  in  some  proportion  of  cancer  patients  --anemia,  shortened  life 
of  red  blood  cells  but  increased  rate  of  red  blood  cell  formation  -- 
as  originally  described  by  Ross  (Boston  University).  Brs.  Greenfield 
and  Price  have  focused  attention  on  the  role  of  a  pathological  tissue 
in  demanding  an  inordinately  larger  proportion  of  the  limited • stores 
of  iron-containing  materials  available  to  the  cancerous  host  in 
producing  deleterious  sitiiations  inimical  to  its  survival.  This 
problem  is  also  being  approached  in  clinical  investigations.  Dr.  J,  L. 
Steinfeld  reports  varying  degrees  of  reduction  in  red  blood  cell 
survival  among  l8  anemic  cancerous  patients  studied  by  him,  using 
isotopic  procedvures.  The  total  circulating  red  blood  cell  mass  is 
consistently  decreased  in  80  studies  of  60  patients  with  advanced 
cancers . 

Nuclic  Acids 


'Nucleic  acids  are  large  molecules  made- up  of  many  smaller  units 
such  as  purines,  pyrimidines,  5 -carbon  sugars  and  phosphorus.  Inter- 
mediate between  the  small,  molecules  aa:id-  the  gigantic  nucleic  acids 
are  comparatively  simple  phosphorylated  structures,  ribotides  and 
ribosides.  Nucleic  acid  research  in  its  broader  sense  assumes  increas- 
ing importance  on  an  international  scale  because: 

1.  Nucleic  acids  are  thought  to  be  closely  associated  with 
genie  material  responsible  in  large  degree  for  individuality  among 
species  and  even  among  cells. 

2.  Some  therapeutically  effective  anticancer  agents  are  thought 
to  act  thi-ougl:i  interference  with  production  of  nucleic  acids.  Some 
believe  that  the  biological  characteristics  of  cancer  cells  are  due 
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to  a  fundamental  difference  between  the  nucleic  acid  composition 
of  normal  and  cancerous  units.  Dr.  W.  C.  Schneider  is  principally 
concei'ned  at  this  time  with  determining  the  quality  of  pyrimidine 
deoxyrihosides  in  normal  livers  and  in  tumors  derived  from  the 
cells  of  the  liver  responsible  for  its  major  functions.  Deoxycyti- 
dine  accounts  for  essentially  the  entire  deoxyribosldic  activity  of 
the  healthy  rat  liver.  In  contrast,  extracts  of  the  Novikoff 
hepatoma  show  3  striking  differences  in  the  types  of  deoxyribosidic 
compounds  they  contain: 

1.  The  deoxyriboside  fraction  accounts  for  only  50  percent  of 
the  total  microbiological  activity  used  in  measuring  these  compounds. 

2.  Thymidine  and  deoxyuridine  are  present  as  well  as  deoxy- 
cytidine. 

3.  The  compounds  responsible  forihe  remaining  activity  have 
not  yet  been  identified. 

Studies  of  regenerating  rat  liver  reveal  that  the  total  amount 
of  deoxyribosidic  compounds  present  is  approximately  doubled  as  early 
as  2k  hours  after  partial  hepatectomy,'  and,  in  contrast  to  normal 
liver,  25  to  50  percent  of  the,  total  deoxyribosidic  compovinds  appear  ' 
in  the  unidentified  fraction..  The  stimulus  to  multiply,  as  exampli- 
fied  by  the  rapidly  growing  regenerating  liver,  obviously  changes 
the  chemical  composition  of  the  organ.  Additional  work  is  required 
before  the  attributes  of  the  hepatoma  may  be  selectively  defined. 

Cytochemical  studies  also  point  up  differences  in  distribution 
of  nucleic  acids  relating  to  functional  state  of  cells.  Drs.  E.  L. 
Kuff,  G.  H.  Hogebbom  and  A.  J.  Dalton  are  working  with  a  new  method 
devised  by  them  for  cellular  fractionation.  Three. types  of  particles 
are  obtained  from  rat  liver:  mitochondria,  a  group  demonstrating 
acid  phosphatase  .and  uricase  activity,  probably  associated  with 
ergastoplasm,  and  a  group  of  particles  that  may  be  related  to  the 
Golgi  apparatus.  Ribosenucleic  acids  are  present  in  all  fractions 
in  ratios  of  10,  30  and  50  percent,  the  remainder  being  non-sediment- 
able  in  30  percent  sucrose.  During  rapid  growth  that  follows  par- 
tial excision  of  the  liver,  ribosenucleic  acid,  largely  residing  in 
non- sedimentable  fraction,  disappears  from  the  particulate  group 
possessing  high  acid  phosphatase  activity. 

Further  characterization  of  nucleic  acids  is  highly  desirable. 
Dr.  Joseph  Shack  is  employing  an  analytical  approach  to  the  study  of 
deoxyribonucleic  acid  and  its  fractions  produced  by  comparatively 
gentle  chemical  manipulations.  The  ultraviolet  absorption  spectra  of 
native  deoxyribonucleic  acids  are  constant  over  a  wide  range  of 
temperatures  and  salt  concentrations,  but  marked  variations  followed 
modifications  of  the  original  compounds.  Additional  enzymes  degrad- 
ing deoxyribonucleic  acid  have  been  found. 

Dr,  Herbert  Kahler,  Dr.  Shack  and  Mr.  B.  J.  Lloyd  find  a  higher 
sedimentation  velocity  and  greater  boundary  spreading  of  deoxyribo- 
nucleic acids  in  solutions  containing  bivalent  ions  as  compared  to 
solutions  of  monovalent  ions. 


22; 


Morphological  studies;  Mo  essential  qualitative  difference 
has  been  found  by  Dr.  A.  J.  Dalton  and  I-liss  M.  D,  Felix  between 
normal  and  neoplastic  cells  examined  by,  electron  microscopy.  In- 
creasing degrees  of  de differentiation  among  cancer  cells  are  accom- 
panied by  a  tendency  for  small  granules  to  lie  free  in  the  cytoolasm 
rather  than  to  be  oriented  along  the  membranous  network  of  the  ergasto- 
olasm,  and  large  vacuoles  disaripear  I'rom  the  Golgi  apparatus, 

A'  television  rtiicroscope  designed. and  construcred  by  Dr.  G.  Z. 
Williams  permits  analysis  of  absorption  spectra  of  cells  exposed  to 
monochromatic  ultraviolet  light.  Consistent  differences  are  noted  by 
Dr.  Williams  between  the  ultraviolet  absorption  maxima  of  nuclei  from 
normal  cells  and  cells  obtained  from  mouse  ascites  tiunors.  Heraato- 
porphyrins  absorb  strongly  at  hlO   mu,  permitting  the  accurate  recog- 
nition of  early   progenitors  of  red  blood  cells  which  in  general 
structure  closely  resemble  the  more  primitive'  precursors  of  the  white 
blood  cell  series.  This  work  assumes  an  immediate  practical  utility. 

Surgically  created  polypoid  projections  of  the  mucous  membrane 
lining  the  stomach  of  the  dog  led  to  atrophic  changes  in  the  elevated 
mucosa,  as  reported  by  Ur,   M.  K.  Barrett.. 

.  Using  histo chemical  techniques  for  studying  distribution  of 
succinic  dehydrogenase,  Dr.  Emma  Shelton  finds  increased  activity  of 
the  enzyme  in  very  small  hepatomas  oroduced  with  o-aminoazotoluene. 
The  tetrazolium  metliod  for  succinic  acid  dehydrogenase  measurement  is 
less  sensitive'  than  other  techniques  which  do  not  lend  themselves  to 
topographical  studies,  but  the  ratios  of  activity  seem  to  be  com- 
parable in  both 'cases. 

Dr.  W.  G. -Banfield  has  developed  methods  for  discriminating 
between  the  young  and  old  collagens  in  tendons  and  scars.  Young 
collagen  as  typified  by  recent  scars  contains  large  anounts  of  acid- 
soluble  material  which  disappears  as  the  scar  ages.  The  properties 
of  these  major  connective  tissue  proteins  are  important  since  some 
cancers  spread  through  apparent  dissolution  of  collagenous  matrix, 
wM.le  others  are  restrained  by  aooarently  identical  material.  The 
techniques  originated  by  Dr.  Banfield  may  permit  more  detailed  study 
of  invasive  properties  of  cancer  cells  in  their  normal  location. 

Studies  of  factors  concerned  in  development  of  adult  type 
structure  consequent  on  embryonal  growth  and  differentiation  have 
been  primarily  concerned  with  the  metanephric  kidney  mesenchyme 
during  the  past  year.   This  rudiment  never  forms  tubules  when  isolated 
by  itself  in  tissue  culture  by  Dr.  Clifford  Grobstein  observes  tubule 
formation  when  the  mesenchjmie  is  transplanted  into  the  adult  eye  or 
brain,  even  though  tissue  from  these  sources  demonstrate  no  morpho- 
genetic  capacity  in  vitro. 

Malignant  melanomas  are  thought  to  arise  from  nevi,  commonly 
called  moles,  A  considerable  proportion  of  the  malignant  tumors  arise 
on  the  soles.   Dr.  E.  J,  Van  Scott  and  associates  have  examined  more 
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than  700  imJividuals  of  whom  about  25  percent  have  pigmented  lesions 
on  the  palms  or  soles.-  Most  of  the  lesions  biopsied  prove  to  be 
junctional  nevl  which  seem  particularly  prone  to  the  development  of 
cancerous  change.  A  proposal  to  prevent  development  of  malignant 
melanoma  on  the  palms  and  soles  by  excision  of  all  pigmented  lesions 
on  those  sui-faces  would  require  subjecting  a  very  large  fraction  of 
the  population  to  surgery  and  wo'old'  fail  to  include  barely  discernible 
nonpigmented  lesions  with  equally  serious  potentialities. 

Immunologic  studies;  A  number  of  investigators  from  different 
laboratories  have  reported  the  apparent  production  if  isologous  im- 
munity to  sarcomas  induced  by  methylcholanthrene.  Isologous  immunity 
refers  to  immune  mechanisms  -operating  in  a  single  individual  or  in 
genetically  homogeneous  groups  in  which  the  members  are  as  alike  as 
identical  twins.   Since  it  is  the  prevailing  opinion  that  neoplasms 
are  non-antigenic  in  the  animal  or  strain  of  origin,  the  results  re- 
ported by  these  investigators  have  been  attributed  to  probable  un- 
realized genetic  heterogeneity  of  the  experimental  subjects.   Dr. 
R.  T.  Prehn,  however^  has  sho\m  conclusively  that  isologous  im- 
munity can  be  demonstrated  regularly  among  sarcomas  produced  by 
methjrlcholanthrene,  but  no  such  phenomenon  can  be  shown  with  "spon- 
taneous" sarcomas  or  mammary  carcinomas.   Dr.  Prehn  proposes  as 
alternative  explanations  the  possibilities  that  the  isologous  im- 
munity is  due  to  small  residual  heterogeneity  which  would  not  account 
for  the  failure  of  "spontaneous"  neoplasms  to  exhibit  similar  properties 
or  some  more  fundamental  difference  between  the  tumors  produced  by  the 
chemical  and  those  occurring  without  ioiown  chemical  stimulus.  Fortu- 
nately, experimental  means  are  available  for  discriminating  between 
these  hypotheses, 

HeLa  Cells,  originally  obtained  from  a  woman  with  carcinoma 
of  the  uterine  cervix,  will  grow  in  diffusion  chambers  placed  in  the 
abdominal  cavity  of  a  mouse  when  the  porosity  of  the  chamber  walls 
prevent  access  of  host  cells.  Dr.  G.  li,  Algire  reports  the  occurrence 
of  degenerative  changes  on  continued  residence,  but  some  cells  appear 
healthy  as  long  as  !?0  days  after  transplantation.  HeLa  cells  grown 
in  hosts  that  have  previously  been  immunized  against  that  particular 
cell  line  are  destroyed  within  one  week,  apparently  by  antib-'-dies 
that  cross  the  membranes  of  the  diffusion  chamber. 

Metabolic  studies:   Physical  deterioration  of  the  cancerous 
host  occurs  frequentTy"Toth  in  the  clinic  and  laboratory,  the  reasons 
for  which  have  not  been  satisfactorily  defined.  Evidence  presented 
in  recent  years  has  incriiTiinated  disturbances  in  energy  metabolism 
as  an  important  factor  in  weight  loss.   New  exoeriments  conducted  by 
Dr.  A.  ¥.  Pratt,  Mr.  VJ.  C.  White  and  Miss  F.  K.  Putney  bear  impor- 
tantly on  this  subject.  Their  experiments  involve  the  precise,  con- 
tinuous measurement  of  oxygen  consumption  and  carbon  dioxide  elimi- 
nation, by  electronic  devices,  of  rats  bearing  a  transplant^^d  tumor. 
Transplantation  is  followed  by  a  transitory  rise  during  the  few 
succeeding  days,  which  antedates  appearance  of  the  growing  neoplasm, 
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The  reason  for  this  phenomenon  is  not  clear.  Continued  growth  of 
the  tumor  is  accoinpanicd  by  a  gradual  but  steady  increase  in  oxygen 
consumotionj  and  the  production  of  carbon  dioxide  tends  to  fall. 
The  resultant  decrease  in  respii-atory  quotient  may  be  due  to  in- 
creased utilization  of  fats  as  fuels.   These  observations  cover 
only  the  period  preceding  onset  of  appetite  loss  and  clearly  suggest 
a  hei'.,httned  expenditure  of  energy  during  that  period.  The  excessive 
onerfy  production  is  derived  almost  entirely  from  non-protein  sources 
even  when  caloric  expenditure  exceeds  caloric  intake.  The  increasing 
energy  expenditure  of  the  cancerous  host  should  play  a  major  role  in 
production  of  weight  loss  and  would  become  particularly  important  if 
loss  of  appetite,  restricting  the  subject's  intake  of  fuels ,  were  not 
accompanied  by  a  decrease  in  metabolic  rate.  The  healthy  human  re- 
duces his  metabolic  activities  when  the  dietary  intake  is  maintained 
at  1^00  calories  per  day,  as  shown  in  the  I-linnesota  experiment,  but 
increased  basal  matabolic  rate  is  rroTDorted  frequently  among  cancerous 
subjects,  particularly  those  with  advanced  disseminated  disease.  The 
basic  problem  will  be  explored  further  in  model  systems  with  a  view 
to  aporoaching  critically  important  points  in  the  clinic.  At  this 
time,  however,  loss  of  appetite,  extremeJ.y  frequent  among  cancer 
patients,  assumes  major  importance. 

Little  is  known  about  the  control  of  apoetite,  but  deletion 
from  the  diet  of  any  essential  nutrient  which  the  body  cannot  manu- 
facture seems  to  be  followed  within  a  comparatively  short  time  by 
rejection  of  that  diet  by  experimental  animals.  Possibly  the  growing 
cancer  incorporates  inordinate  amounts  of  some  important  compound 
in  its  substance  and  by  virtue  of  its  continuing  growth  effectively 
robs  the  body  of  an  essential  metabolite.  Support  for  this  contention 
is  afforded  by  the  experience  of  Dr.  Julius  Vuliite  in  maintaining 
aonetite  among  rats  bearing  an  experimental  neoplasm  by  incorporating 
tumor  itstlf  into  the  diet.  A  good  diet  in  which  casein  is  the  only 
sovirce  of  protein  is  accepted  readily  by  healthy. .rats  but  the  cancerous 
subject  ultimately  rejects  it,  loses  weight  and  dies.  An  isocaloric 
diet  in  idiich  tumor  provides  the  only  source  of  protein  is  accepted 
readily  by  both  normal  and  cancerous  rats.  The  tumor  bearer  does  not 
lose  weight,  eats  well  throughout  the  course  of  cancerous  growth  and 
has  an  extremely  short  period  of  terminal  morbidity.  Comparable 
healthy  or  cancerous  rats  ingesting  the  two  diets  excrete  almost 
identical  total  amounts  of  nitrogen  but  the  ratios  among  the  nitrogenous 
compounds  in  the  urine  are  quite  different.  Efforts  are  directed  to- 
ward identification  of  the  dietary  ingredients  responsible  for  pre- 
vention of  weight  loss  and  maintenance  of  appetite, 

The  concept  that  a  tumor  may  hoard  materials  important  to  the 
host's  economy  was  developed  above  in  the  discussion  of  work  reported 
by  Drs,  Price' and  Creenfield.  Additional  supporting  evidence  is  pro- 
vided by  Dr.  J.  C.  Reid,  who  fed  the  amino  acid  glycine  labeled  with 
radioactive  carbon  (C-'-'^)  to  rats  bearing  small  tumors.  The  isotope 
could  be  found  in  the  neoplaem  one  hour  after  administration  and 
substantial  activity  was  present  Ii  days  later.  Continued  growth  of  the 
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cancer  results  in  a  radio-autograph  showing  a  central   core   con- 
taining radioactive  material   surrounded  by  a  rind  of  cancerous 
tissue  with  extrcinely  little   C^^.     The  greatest  isotope   concen- 
J  tration  occurs  in  an  area  roughly  corresponding  to  the  profile   of 
j  the  tumor  at   the   time  the' radioactive  glycine  was  fed.     Normal 
1  organs  and  tissues  are  thought  to  be  in  a  :dynamic  state  of  equi- 
!  libriiim  whereby  their  structural  components  are,  in  a  constant 
I  process  of  being  formed^   broken  down  and  replaced.     The  preliminary 
j   observations   of  Dr.  Reid  suggest  that  this  situation  may  not  apply 
!  in  the   case  of  some   cancers.     The  concept  is  not  entirely  new,   but 
the  relevant  ^^rork  already  accomplished  by  NCI  scientists  indicati:.s 
a  fruitful  field  for  further  study-,  • 

Dr.   Herbert  Kahler's  observation  of  an  acid  reaction  among 
tumors   following  a driiinis tration  of  glucose  has  been  extended  to  a 
wide  variety  of  cancurs,   hence  appears . to  be  a  valid  generalization. 
During  the  past  year.    Dr.    Kahler  has  found- that  acidity  varies  within 
a  given  tumor  in  a  reproducible  fashion,    suggesting  some   differences 
in  metabolic  activity  associated  mth  topographical  situations. 


TfEPAPEUTIC  RESEARCH 


The  program  of  NCI  attempts  to  improve  surgical  and  radio- 
logical approaches  that  have  dealt  effectively  with  some   cancers 
over  the  years  and,   in  addition,    develop  agents  VJhich  may  be  given 
systemically  to  cure   disseminated  cancers.      The  long  range  objective 
therapeutic  control  of  cancer  in  i.ian  -  required  basic  research  in 
many  different  types,   including  a  substantial  proportion  of  the  work 
prcvisouly  described  and  analysis  of  biocherdical  and  physiological 
deficits  incurred  by  cancerous  patients. 


Surgery 

Additional  experience  with  the  seeding  of  operative  wounds 
by  cancer  cells  indicates  a  much  greater  than  anticipated  frequency 
of  contamination.  The  local  recurrence  rate,  though  already  high, 
should  by  logical  reasoning  be  higher,  and  variability  in  duration  of 
aoparent  health  that  precedes  recurrence  is  striking.  The  brilliant 
achievements  of  Dr.  R.  R,  Smith  and  Dr.  A.  W,  Hilberg  in  defining 
this  extremely  important  r^roblem  should  be  exploited  by  obtaining 
a  far  longer  experience,   This  cannot  be  obtained  at  NCI  v/here  patients 
are  rv,ferred  only  after  diagnosis  has  been  established.  It  r^^quires 
a  hospital  of  the  type  which  accepts  larger  numbers  of  patients  so 
that  a  random  experience  may  bo  studied.  Aside  from  the  purely 
pragmatic  aspects  of  the  research  one  may  confidently  expect  to- 
learn  a  great  deal  about  certain  biological  attributes  of  clinical 
cancers  vrMch  are  not  likely  to  be  found  from  study  of  laboratory 
animals  alone. 
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Dr.  Smith  and  his  asaociates  have  devised  aniraal  systems  in 
which  the  problem  of  sterilizing  contaminated  wounds  can  be  in- 
vestigated. The  .-tiodels  reproduce  faithfully  the  clinical  situation. 
Washing  with  physiological  saline  alone  decreases  the  number  of  cells 
that  prov)  but  does  not  sterilize  the  wounds.  Some  di-ugs  cause  general 
toxicity  when  used  in  the  wash  fluid,  A  1  percent  solution  of  formal- 
dehyde is  the  best  agent  yet  discovered,  but  changing  the  hydrogen 
ion  concentration  in  the  wounds  by  appropriate  buffe'r  solutions  shows 
considerable  promise.   Dr.  Smith  and  co-workers,  stuc^ying  the  ability 
of  experimental  neoplasms  to  establish  new  deposits  in  the  lungs  fol- 
lowing intravenous  injections  of  cells,  find  that  the  number  of  pul- 
monary lesions  caused  by  the  391  melanoma  may  be  doubled  by  many 
different  stressful  situations.  Colleagues,  in  the  Laboratory  of 
Chemical  rhamiacology  have  been  most  helpful  in  providing  agents 
used  by  members  of  the  Surgery  Branch  in  this  work. 

Further  experience  with  radical  surgery  as  a  means  of 
definitive  treatment  in  cancers  of  the  paranasal  sinuses  has  been 
obtained.  Extension  of  cancer  to  the  middle  ci'anial  fossa  proves  to 
be  a  serious  liiidting  factor  in  operability.  This  type  of  spread 
does  not  necessarily  produce  any  recognizable  symptom  co.nplex,  nor 
can  precise  roentgenologic  techniques  detect  involvement  prior  to 
erosion  of  the  cranial  bones. 

Radical  operations  for  cancers  of  the  uterine  cervix  have 
been  performed  with  operative  mortality  of  less  than  h   percent.  The 
surgical  procedures  have  included  complete  pelvic  exenteration,  or 
radical  h^fsterectomy  with  excision  of  the  regional  lymph  nodes,  and 
one  radical  resection  of  a  carcinomatous  stump  developing  after 
earlier  supravaginal  hysterectomy.  The  immediate  results  have  been 
generally  gratifjdng  but  it  is  much  too  early  to  evaluate  long  term 
effects  of  these  procedures. 

Dr.  VJ,  E.  Schatten  has  devised  an  operation  for  reconstruction 
of  the  common  bile  duct.  Pie  has  used  split  thickness  skin  grafts 
successfully  in  lli  of  17  dogs.  A  longer  period  of  observation  is 
required  before  the  procedure  may  be  tried  in  man  since  the  possibility 
of  late  stricture  development  cannot  be  eliminated  yet. 


Ionizing  Radiations 

The  program  of  the  NCI  in  radiation  research  includes  studies 
necessary  to  provide  better  means  of  treating  cancers  with  ionizing 
radiations  from  machine-generated  and  isotopic  sources  and  approaches 
to  the  therapeutic  problems  posed  by  potential  exposure  of  large  numbers 
of  the  population  to  atojnic  detonations.  Both  types  of  program  require 
many  basic  experiments  which  are  included  in  this  section  for  the  sake 
of  convenience. 
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Therapeutic   efficacy  of  X-rays  is  largely  based  on  relative 
susceptibility  of  normal  and  neoplastic  cells  to  ionizing  radia- 
tions.     It  is  in  all  probability  a  quantitative  rather  than  a 
qualitative   difference  which  raay  be  exploited  only  when  the  rela- 
tive susceptibilities  are  of  a  practical  order   of  magnitude.     Frac- 
tionation of  X-ray  dosage  as  practiced  by  Coutard  permits  the  more 
rapid  recovery  of  healthy  tissues,   hence,,   less  undesirable   side 
i  reaction  for  a  given  therapeutic  dose  and  even  a  greater  total  dose 
i  t'o  the  neoplasms,'    Familiarity  with  increasing  total  doses  of  X-rays 
j   delivered  over  periods  of  30  days  or  less  suggests  the  possibility 
I   that  the  total   dose  i^iiay  be  increased  mthout  producing  serious 
damage  to ■ normal  structures  by  giving  small  fractions   over  an 
•■■even  longer  period  of  time.      Dr.    J.  R.    Andrews  is  testing  that, hy- 
pothesis.    Very  preliminary  results  are  encouragilng.      The   first  few 
cancer  patients  so  treated  have  had  immediately  favorable  tumor 
responses  with  barely  detectable  reactions  in  the  overlying   or  ad- 
jacent tissues.     Scarcity  of  suitable  patients  for  this  program 
impedes  progress. 

Occasions  arise  when  cancers  are  so  di.sseminated  that  treat- 
ment of  every  affected  area  with  X-rays   is -tantamount  to  total 
bocfy  irr'adiation.     The  effectiveness   of  X-ray  therapy  is   seriously 
reduced  because  of  the  limitations  on  dosage  imposed  by  such  cir- 
cumstances.    Mycosis   fungoides,   an  uncommon  tyne  of  neoplasm  re- 
lated to  lymphomas,   is   generally  widely  distributed  in  the   skin. 
It  is   sensitive  to  ma chine -gene rated  X-rays   to  some  extent,   but 
radiations  of  this   type  have  great  penetrating  power.      Dr.    J.  R.' 
Andrews,    folloiJing  the  lead-of  radiologists  at  the  Massachusetts 
Institute  of  Technology,   is   exploring  the   effectiveness  of  electron 
beams  generated  by  2  MSV  electrostatic  generators  in  treating  this 
condition.      The   electrons  penetrate  no  more  than  5  mm,   into   the  skin 
and  have  a  therapeutic .effect  comparable  to   conventional  X-rays. 
Healing  that  follows  either  tj^e  of  treatment  is  associated  with  the 
production  of  fibrous  tissue  wkich  converts  the  normally  pliable   skin 
into  a  serai -rigid  covering   causing  distress  to  the  affected  patients. 
This  undesirable   consequence  irould  seem  to  be  a  serious  lirrdting 
factor  in  advocating  widespread  use  of  electron  beam  therapy  as  a 
major  advance  in  the  treatment  of  mycosis  fungoidcs.      The   treatment 
of  other  supcrvici ally  located  cancers  with  electrons  is  being  ex-. 
plored. 

Study  of  experimental  tumors  provides  means  of  developing 
now  methods  of  using  X-ray  therapy  in  patients.     Mrs.    Joanne 
Hoff croft  finds  no  increase  in  radiosensitivJ.ty  of  mouse  lymphoma 
#1  folloTO.ng  procedures  that  alter  the  blood  supply  of  that  partic- 
ular tumor.      Combined  treatment  iidth  cortisone  and  X-rays  produces 
additive  effects.      The  combination  of  certain  anticancer  drugs  and 
X-rays  produces  responses  that  vary  according  to  the  intervals  be- 
tween aduinistration  of  each  agent.     The-,   same  rate  of  regression  is 
obtained  when  a  constant  dose  of  X-irradiation  is   given  daily  or  in  i; 
equal  fractions  at  intervals  of  2  hours.     Less  effect  is   obtained  when 
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doses  are  spaced  2   days  apart. 


Another  lymphonn,   l}2,   studies  by  Itrs,   Hoff croft,   seems  to 
bfc  more  sensitive  to  X-rays  when  treated  in  the  host  than  wh^n  the. 
same  amount  of  irradiation  is   delivered  to  the  neoplasm  irradiated 
in  vitro .     The  same  type  of  observation  obtained  from  the  stucfy  of 
olB'her  neoplasms  may  indicate  some   ind.i-rect  effects  of  X-rays  on 
cancer  that  are  yet  to  be   defined.     Another  interesting  experiment 
vdth  mouse  lymphoma  #2  permits  stuify  of  X-ray  effects  on  disseminated 
cancer.     Itrs.   Hollcroft  transplants  bits  of  liver  and  spleen  which 
ordinarily  jive  rise  to  new  lymphomas  in  the  recipient  host  following 
transplantation.      Few  of  the  transplants  r;row  vrhen  taken  at  once  or 
h  hours  after  treatment,  but  increased  viability  is  noted  thereafter. 

Additional  pertinent  information  is  afforded  by  studies  of 
X-ray  effects  on  the  small  intestines  of  rats  reported  by  Dr.  J. 
VJhite  and  Dr.  R.   B.  Williams   (NM^C).     X-irradiation  retards  s;/nthc3is 
of  deoxyribonucleic  acid  and  proteins.     Three  days  later  syntht.sis 
is  increased  concomitant  with  cellular  division.      DL'vided  doses 
are  more  effective  in  permitting  recovery  than  is  a  single  dose  of 
the  same  total  magnitude.     The  individual  dose  and  the  time  interval 
between  divided  doses  arc  important.     The  smaller  the  interval  be- 
tween doses  the  greater  the   damage. 

Among  important  factors  Vent  may  retard  the  growth  of     X- 
irradiated  cancers  are  effects  on  their  blood  sup^^ly.      Dr.  R.   M. 
Herwin- finds  tint  a  dose  of  2000  r  prevents  tht;  formation  of 
capillary  sprouts  in  response  to  injury.     The   effect  may  last  as 
long  as  a  year,   probably  because  the   total  blood  supply  of  the 
exDosod  part  is.  markedly  reduced.    .  Earlier  experiments  by  Dr.    H«   3. 
Kaplan  and  Di'.  Merwin  showed  disappearance  of  th^^  afferent  blood 
vessi^ls  feeding  the  tumor,  with  reestabiishmcnt  of  circulation  by 
ingrowth  of  new  vessels  from  the  unirradiated  area. 

Precise  dosimetry  is   essential  to  good  radiotherapy.     In- 
genious systems  have  been   devised  to  permit  physical  measurements 
in  phantoms  but  none  is   co'ipletely  satisfactory.      JQjvelooment  of 
a  novel  method  showing  great  promise  for  improving  the  situation 
with  respect  to  high  energy  X-rays  is  reported  by  I)r.   H.   L.  Andrews. 
He  finds  it  practical  to  exploit  knoxm  chemical  reactions  induced 
by  ionizing  radiations  such  as  the  production  of  hydrochloric  acid 
from  chloral  hydrate  and  the  oxidation  of  ferrous  iron  to  the  fer- 
ric state.     The  reactant  chemicals  are  incoroorated  in  a  gol  which 
makes  it  oossible  to  sec  the  beam  of  radiant  energy  and  to  measure 
changes  in  the  medium  with  a  probing  electrode. 

The  experimental  3  iffiV  Van  de  Graaff  electrostatic  generator, 
gift  of  the  Liggett  and  Jfyers  Tobacco  Company,   is  a  valuable  machine 
but,  melts  gold  targets  when  operated  at  one-quarter  of  its  rated 
capacity.     Intensities  higher  than  this  are  sorely  needed  in  biological 
work.     Dr.   H.  L.  Andrews  has  explored  the  matter  satisfactorily, 
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I  finding  that  the  highest  possible  voltage  will  give  increased  out- 
put for  the  same  degree  of  target  heating.  All  target  failures, 
to  date,  seem  to  be  due  to  a  burst  of  high  current  lasting  for 
about  1  raicrosecond.   Dr.  Andrews  uroooses  to  reduce  local  heat- 
ing by  providing  a  sweeping  incident  beam  over  the  target  at  a 
very  high  speed. 

Total  body  irradiation  of  rats  results  in  a  sharp  change 
in  survival  from  5  days  to  2[i  hours  when  the  dose  equals  or 
exceeds  6000  r.  Death  is  associated  wj.th  marked  signs  of  increased 
central  nervous  system  irritability,  according  to  Drs.  H.  L.  Andrews 
and  K.  C.  Brace.  These  investigators  correlate  the  central  nervous 
system  signs  with  pathologic  changes  in  the  granular  cells  of  the 
cerebellum  occurring  within  1  hour  after  exposure.  About  90  percent 
of  the  cells  are  affected  within  8  hours  and  neurologic  signs  are 
closely  related  to  the  amount  of  cellular  degeneration.   Dr.  Andrews 
and  Brace  report  a  striking  effect  of  administration  of  barbiu- 
rates  prior  to  irradiation  with  doses  as  large  as  1^,000  r  since 
barbiturate  treatment  produces  a  pictirre  similar  to  that  seen  be- 
low 5,000  r  with  survival  of  h   days. 

Although  transplantation  of  bone  marrow  or  treatment  with 
spleen  homogenate  protects  mice  against  acute  death  from  total 
body  irradiation  these  procedures  do  not  necessarily  abolish  all 
consequences  of  the  exposure.  Dr.  Falconer  Smith  reports  damage 
to  immune  responses  as  measured  by  sheep  hemolysis  titers.  Ir- 
radiated mice  seem  to  be -generally  more  susceptible  to  specific 
antigens  to  which  they  have  been  sensitized  than  are  non-irradiated 
ini.  ce . 

Tftr,  W.  W.  Smith  has  extended  studies  of  total  body  irradiation 
to  hamsters.   Among  those  which  survive  for  one  month,  the  median 
survival  time  is  directly  related  to  the  dose  of  X-rays  rather  than 
to  the  proportion  of  those  surviving  the  first  month.   Treatment  with 
streptomycin  or  bone  marrow  prevents  early  death  without  promoting 
complete  recovery.   Pathologic  studies  of  ,Dr.  Smith's  material  by 
Drs.  George  Brecher.  (NIAi.^D),  K.  C.  Snell  and'R.  L.  Svrarm  reveal  high 
incidences  of  gastric  ulceration,  pneumonia,  vascular  and  renal  changes 
and  neoplasms  depending  on  the  initial  does  of  X-ray  and  survival  time. 

Dr.  0.  R,  Maxwell  has  elaborated  further  details  of  the  chemical 
events  that  follow  X-irrartiation  of  glycine  solutioixs  in  terms  of  pro- 
duction of  free  radicals.   Failure  to  find  formaldehyde  among  the 
products  as  the  result  of  free  hydroxyl  ions  leads  to  the  conclusion 
that  the  reaction  is  limited  to  high  local  concentrations  of  free 
radicals.  Reductive  deamination  leads  to  acetic  acid  production  and 
oxidative  deamination  produces  glyoxalic  acid.   Alpha  particles  from 
polonium  (Po'-   )  induce  the  same  changes  as  X-rays  or  electrons  on 
glycine  solutions  but  ratios  of  the  end-products  differ  and  formal- 
dehyde is  formed.  This  type  of  study  may,  in  time,  lead  to  a  de- 
finitive investigation  of  biochemical  react.i.ons  initiated  in  tissues 
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by  ionizing  radiations.  The.  infiriitely  greater  complexity  of  pro- 
to':'lasm  requires  the  stucfy  of  comparatively  simple  model  systems  as 
a  means  of  guiding  the  ultimate  biochemical  approach. 

Other  forms  of  i-adiant  energy  than  ionizing  radiations 
have  important  effects  in  biology  and  medicine.   Dr.  M.  If.  Elkind 
is  studying  variables  controlling  sensitivity  of  yeast  cells  radiated 
with  visible- light.  Sensitivity  is  measured  by  colony,  growth  and 
is  related  to  changes  in  pH>  duration  in  storage,  environmental 
temperature  and  oxygen  tension.  ,  Early  results , indicate  that  actively 
proliferating- cells  develop  sensitivity  more  readily  than  do  resting 
ones. 


Endocrinological  Approaches 


Steroid  hormones;  These  were  the  first  class  of  comoounds  , 
which  altered  the  course~of  specific  anatomical  types  of  cancers  when 
administered  systemically.  Steady  progress  in  defining  limitations 
of  hormone  therapy  has  developed  the  concept  that  so;ae  neoplasms  re- 
quire one  or  another  hormone  for  their  anatomical  and  functional 
integrity  just  as  do  the  normal  cells  in  the  organs  from- which  the 
cancers  arose.  Escape  from  endocrine  control  is  an  all  too  .common 
pattern.  The  relative  importance  of  evolutionary  changes  in  the 
cancerous  units  themselves  or  in  the  metabolic  alterations  in  their 
hosts  has  not  been  satisfactorily  delineated  but  the  total  exoerience 
in  endocrinological  aspects  of  cancer  research  clearly  emphasizes,  the 
need  for  fundamental  research  in  the  basic  role  of  endocrines  in  the 
growth  and  development  of  normal  organs  and  tissues. 

Cancers  of  the  breast  are  Influenced  by  treatment  with  male 
(androgen)  and  female  (estrogen)  sex  hormones.  Experience  with  218 
patients  suffering  from  majnmary  carcinoma  has  been  accumulated  by 
Dr.  Roy  Hertz  over  the  years.   His  use  of  relatively  massive  estrogen 
therapy  permits  definition  of  necessary  precautions.  Variations  in  the 
course  of  mammary  cancers  and  in  responses  to  massive  estrogen  therapy 
make  prepise  analysis  of  results  most  difficult,  but  clinical  im- 
pressions suggest  certain  advantages  over  conventional  daily  admin- 
istration of  relatively  small  doses  of  estrogenic  substance.  Vaginal 
bleeding  occurs  in  about  l5  percent  of  women  with  breast  cancer  on 
cessation  of  estrogen  therapy  but  is  a  constant  occurrence  in  patients 
less  than  1|0  years  old.  Some  additional  factor  other  than  estrogen  must 
be  essential  for  activation  of  the  human  endometrium  else  the  sharp 
distinction  between  age  groups  woiild  not  be  evident. 

Dr.  Hertz,  with  Drs,  D.  M.  Bergenstal  and  M.  C.  Li,  are 
disappointed  wi.th  the  results  of  intravenous  androgen  therapy  and  have 
suspended  further  study.  The  patients'  tolerance  is  not  good  and  hor- 
monal activity  cannot  be  detected  in  the  blood  stream.  Serious  diffi- 
culties have  been  encountered  in  preparing  satisfactory  solutions  for 
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intravenous  use.  A  new  androgen,..  17  ethjd-lj-nor -progesterone, 
known  to  favor  the  storage  of  nitrogen,  seems  to  present  no 
marked  advantages  over  other  already  available  androgens  for  treat- 
ment of  cancers  of  the  breast. 

Removal  of  the  ovaries  has  a  beneficial  influence  on  some 
patients  with  marnmary  cancers..  Drs.  Hertz,  Bergenstal  and  Li  have 
admnistered  follicle-stimulating  hormone  from  the  pituitary  to 
6  women  before  oophorectomy.  The  expected  stimulation  of  ovarian 
■Collioles  -was  observed' in  most  oases  but  no  detectable  rise  in 
serum  or  urinary  estrogen  was  noted  nor  could  female  sex  hormone 
activity  be  found  in  blood  from  the  ovarian  vein,  The  situation, 
therefore,  seems  to  be  quite  different  from  effects  of  pituitary 
adrenocorticotrophic  hormone  in  producing  readily  detectable  evidence 
of-  secretory  activity  by  the  adi'enal  cortex, 

Drs,  Hertz-,  Bergenstal  and  Li  and  Miss  L,  F.  Hallman  report 
exacerbation  of  carcinoma  of  the  prostate  by  adrainistration  of 
chorionic  gonadotrophin.  This  was  not  accompanied  by  increased 
excretion  of  estrogen  or  by  appearance  of  detectable  sex  hormone 
activity  of  either  type  in  spermatic  vein  blood. 

Considerably  more  experience  has  been  obtained  with  the  clinical 
use.  of  amphenone,  a  drug  developed  by  Dr.  Hertz  which  inhibits  ac- 
tivity of  the  adrenal  cortex,.  The  endocrine  activity  of  some  adrenal 
cortical  carcinomas  and  their  metabolic  effects  on  the  host  can  be 
reduced  unequivoca].ly  by  this  compound  which  seems  to  exert  its 
greatest  effect  on  the  output  of  glucocorticoids.  The  number  of 
observations  is  limited  but  the  major  aspeits  of  the  changes  ob- 
served are  quite  reproducible.  No  objective  influence  on  the  growth 
of  the  adrenal  cancers  has  yet  been  obtained.   This  is  a  critically 
important  point.  Some  tumors  which  can  not  be  seen  or  otherwise 
measured  by  physical  techniques  manifest  themselves  by  peculiar 
pharmacologic  effects  resulting  from  their  secretory  activity. 
Identifiable  and  characteristic  compounds  are  excreted  by  oatients 
idth  such  neoplasms.  The  excretory  level  may  serve  as  a  reasonable 
index  of  cancer  activity,  other  things  being  equal.   The  ability  of 
cancer  cells  to  adapt  themselves  to  changing  circumstances  has  been 
suggested  by  experimental  observations  in  laboratory  aninals.   Con- 
tinued exrierience  with  di'ugs  that  inhibit  production  of  steriod  ■ 
hormones  may  be  expected  to  shed  considerable  light  on  the  possibility 
that  even  endocrinologically  active  tumors  nay  dissociate  their  attri- 
butes of  function  and  growth. 

Amphenone  is  sedative  to  a  pronounced  degree.  While  it  is 
extremely  important,  and  to  some  extent  useful,  it  might  better  be 
considered  as  a  prototype . compounds  pointing  the  way  to  development 
of  better  agents,   Br,  Hertz,  Mr.  W.  W,  Tullner,Jr.,  W.    D,  B. 
Snoncer  and  Dr.  D.  M,  Bergenstal  are  alreacfy-  working  on  new  com- 
pounds. Some  analogues  of  amphenone  share  its  effects  on  the  adrenal 
cortex  in  experimental  animals,  and  further  stu(^  of  central  nervous 
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system  and  general  toxic  effects  are  in  order.     Twenty-five  related 
compounds  are  inert,   though  dichloro-diphenyl-da-chloroethane   (DDD) 
and  Germanin  are  active.     The  latter  material  induced  signs  of 
adrenal  cortical  insufficiency  when  given  to  a  patient  with  cancer 
of  the  breast.      DDD  and  Germanin  exert  their  effects  by  producing 
irreversible   damage  of  adrenal  cortical  cells,  whereas  amphenone 
and  its  congeners  interfere  only  with  secretory  activity,  which 
is  reestablished  when  drug  administration   ceases. 

Transplantation  of  hormone-secreting  tumors  originating  in  the 
pancreatic  islets,   adrenal  cortex  or  parathyroid  glands  to  corti- 
sonized  rats  was  unsuccessful.      Dr.   Hertz  and  staff  have  differenti- 
ated the  causes  of  sexual  precocity  in  S  more   children  during   the 
year. 

Cortisone  benefits  some   cancer  patients,   especially  those 
suffering  from  leukemias  and  allied  diseases.     The  improvement, 
though  real,   is  temporary.      Dr.   D.  M.   Vatkin  has  examined  prednisone, 
a  relatively  new  drug  with  activity  similar  to  that  of  cortisone. 
Prednisone  proves  to  be     more  potent  than  cortisone  but  elicits 
numerous  undesirable  side  effects  xfhen  given  in  large  doses.     It 
is  active  against  lymphomas,    can  induce  changes  in  the  plasma  pro- 
teins in  patients  with  multiple  myeloma  but  cannot  be  recommended 
for  treatment  of  the  generality  of  cancer  patients  at  this  time. 

Last  year  Drs,    Dean  Burk  and  M.   W.   Woods   described  an  insulin- 
sensitive  system  concerned  with  glycolysis,   the  fermentation  of 
flucose,   thought  to  occupy  a  critical  role  in  metabolism  of  cancerous 
cells.     The  ability  of  a  given  compound  to  inhibit  insulin-sensitive 
glycolysis  roughly  parallels  the   capacity  of  that  agent  to  induce 
necrosis,   cell  death,   in  an  experimental  tumor.     Certain  water  soluble 
derivatives  of  podophyllotoxin,   provided  by  members  of  the  Laboratory 
of  Chemical  pharmacology,   inhibit  anaerobic     glycolysis  in  vitro  of 
an  experimental  melanoma,   and  the  effect  is  greatly  enhanced  by 
either  male  or  female   sex  hormones.     Combination  of  subminimal  doses 
of  a  podophyllin  fraction  and  diethylstilbestrol  causes  marked  tumor 
destruction  in  vivo  and,   unfortunately,  marked  toxicity.     Insulin, 
according  to~Dr .   Paul  Hochstein  (Research  Fellow)   seems  to  play  a 
'  key  role  in  maintaining  phosphorylating  capacity  of  adenosine-tri- 
phos*ohate -deficient  subcellular  glycolytic  systems  involving  the  same 
hexokinase  system  that  acts  in  the  intact  cell.     The  effects  of  estro- 
gen on  in  vitro   cellular  metabolism  described  last  year  by  Dr,    K.  M« 
VJight  an3  Dr ,   Burk  apply  equally  well  at  subcellular  levels. 

The   discoAi'ery  by  staff  members  of  the  Laboratory  of  Biochemistry 
of  the  insulin-sensitive  system  concerned  with  glycolys.is   stemmed  from 
observations  of  effects  of  stressful  situations  on  the  growth  of  some 
experimental  cancers.      Further  exploration  of  additional  tumors  by 
Jtr,   J.    C«   Hunter,    Dr,  VJoods  and  Dr.   Burk  indicates   considerable  varia- 
bility in  the  resoonse  of  different  cancers  to  the  common  stress  of 
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increased  environmental  temperature. 


ETecrotizinig:  Agents 


Search  for  new. agents  that  damage  cancers  in  the  living- 
animal  continues.,   Dr,  Morris  Belkin  and  Associates  completed  pre- 
liminary ohseprvations  on  100  agents  obtained  from  Australian  plants. 
Pour  percent  of  the  agents  were  active  against  sarcoma  37.»  Drs,  A.W, 
Schrecker  and  J,  L.  Hartwell  completed  stereo-chemical  studies  on 
podophyllotoxin  polymorphism  and  isomerism  necessary  to  establish 
.Correlations  between  chemical  structufe  and  tumor-damaging  potency. 
Two  materials  of  animal  origin,  both  highly  active  in  producing 
necrosis  in.tumorsi  are  composed  largely  of  nucleic  acids. 

Dr,  D,  L.  Vivian's  study  of  the  vital  dye,  neutral  red, 
indicates  that  it  exists  in  3  different  forms.,  only  one  of  which 
st.ains  living  cells.  He  has  fotmd  a  method  which  converts  other 
non-staining  phenazine  dyes  to  true  stains,  A  number  of  phenar.ines 
are  knovm  to  produce  damage  in  cancers,  and  Dr,  Vivian's  contribution 
may  permit  acq.uisition  of  imjjortant  Imov/ledge  on  their  mechanisms  of 
action, 

Biolor2,'ical  stains  arc  continually  being  improved  and  their 
use  extended,  Dr,  Belkin,  for  example,  has  studied  the  detailed 
s.oquenco  of  events  following  introduction  into  tho  peritoneal  cavity 
containing  fluid  syspensions  of  cancer  cells  ("ascites  tumors") 
agents  known  to  dama,gc  the  same  tumor  grovdng  as  a  solid  mass. 
Certain  polysaccharides  cause  direct  damage  v/ith  marked  cytoplasmic 
vacuolation,  cellular  swelling  and  relatively  little  chs^ngo  in  nuclei, 
Mtromin,  a  nitrogen  mustard  analogue,  on  the  other  hand  decreases 
mitotic  rate,  increases  the  number  of  mitotic  abnormalities  and  causes 
pronoimced  increase  in  cell  volume.  Precise  definition  of  sequential 
changes  resulting  from  drug  action  in  this  system  may  contribute  a 
means  of  approaching  important  problems  aoncerned  with  drug  effects 
in  solid  neoplasms.   Dr.  Belkin  has  had  to  convert  some  cancers  to 
grovrth  in  the  peritoneal  cavity,  'Of  l6  hepatomas  only  2  could  adapt 
to  this  type  of  environment.  Adaptation  seems  to  be  concerned  with 
intrinsic  growth  ra.te  rather  than  with  degree  of  dediff erentiation 
(anaplasia),  .      •. 

The  scope  of  research  on  biology  and  chemistry  of  poly- 
saccharides has  been  increased  during  the  year.   Development  of 
tolerance  to  a  single  injection  of  polysaccharide  seriously  limits 
its  use  in  the  treatment  of  cancer,  Dr,  M,  K,  O'Gara  and  Dr,  Joseph 
Lcitcr  v/orc  imable  to  confirm  the  presence  of  a  factor  in  sorvim  alleged 
to  increase  pyrogenicity  of  polysaccha,ridos.   They  v;orc  able,  however, 
to  describe  a  change  follo\\ring  incubation  of  polysaccharide  with  rabbit 
Scr-um  v;hich  influenced  effect  of  the  agent  on  tolerant  and  sensitive 
mice.   Tolerant  mice  usually  require  2  20-fold  increase  in  dose  to 


3^. 


produce  50  percent  lethality  a^d  an  oven  larger  doso  to  infltxcnc© 
tumors.   Scrum- incutatcd  polysacchs-rido  ms,nifcstcd  a  decreased 
toxicity  v.'ithout  substantial  chanf;e  in  the  dose  effective  arainst 
tumors.   The  active  agent  in  rabhit  sonun  is  thermolabilo,   Dr,  D, 
?,  Rail,  steadying  incubated  polysaccharides,  found  their  pyrog-enicity 
decreased  hut  observed  no  effect  on  their  ability  to  elicit  the 
Sh\;artKman  reaction  or  the  histologically  similar  cbangcs  following 
intradermal  injection  of  polysaccharides  in  some  strains  of  mico, 

Further  exT)cricnco  with  biochemical  events  asso*iatod  with 
necrosis  induced  in  neoplasms  by  necrotizing  a-^ents  includes  identi- 
fication of  additional  enzymes  concerned  with  carbohydrate  raotaboliBm 
which  exhibit  reduced- activity.   Evaluation  of  information  currently 
'available  reveals  evidence  that  dccipeascd  cnzymic  activity  is  not 
related  to  any  particular  association  with' subcellular  structures, 
Disruotion  of  tumor  colls  by  physical  moans,  such  as  ultrasonic 
vibrations,  produces  different  changes  in  enzymic  activity  from 
that  Gh.-'ractoristic  of  dn.ig  action.   These  meticulous  studies  of 
Drs,  V,  S,  Waravdckar  and  Joseph  Lcitor  focus  attention  on  the 
impairment  of  glucose  metabolism  as  a  major  consequence  of  drug 
action.   They  roportod  earlier  that  diphosphopyridino  nucleotide 
vras  also  markedly  reduced  by  ncctorizing  drugs.   The  normal  rate  of 
glucose  utilisation  can  indeed  be  reestablished  in  the  dpjnaged  cancers 
by  addition  of  this  coenzyme.  Additional  studios  indicate  some  inter- 
ference vrith  synthetic  capacity  on  the  part  of  the  cancerous  host 
since  continuing  growth  of  sarcoma  37  is .accompanied  by  steadily  do- 
creasing  activity  of  the  synthesizing  enzyme  in  a  normal  organ.  This 
recalls  the  earlier  work  of  G-rocnstcin  ct  al_.   on  hepo.tic  catalase. 
Injection  of  a  tumor-nccrotizing  compound  causes  marked  decrease  in 
DPif  formation  in  the  tumor  and  an-  increased  synthesis  of.  the  coenzyme 
in  the  liver. 

Studies  on  diphosphopyridino  nucleotide  by  Dr,  Abraham 
Goldin  and  Dr,  3,  0,  I'aplan  (Johns  Hopkins  University)  indicate  en- 
hanced synthesis  of  D?N  in  liver,  spleen,  kidney  and  neoplpi^tic 
tissue  after  injection  of  nicotinamide,  vrhich  can  be  reversed  by 
the  anticancer  drug,  6-mercaptopurine,   The  drug  action  is  partially 
antagonized  by  adeiiylic  acid,   Dr,  .Louis  Shuster  (visiting  scientist) 
finds  that  isotopically  labeled  glucose  is  incorporated  bio synthetically 
into  DPN,  more  do  into  the  mononucleotide  moiciiy  than  into  the  adenylic  1 
acid  portion.   Thus,  two  different  approaches  to  problems,  of  cancer 
therapy  are  tending  to  converge.   The  antimcta^bolitc  principal  so 
useful  in  conquest  of-  bacterial  infection  f.Tows  ever  more  interesting 
as  a  potential  weapon  against  neoplastic  diseases. 


Antileulccmic  DrU|g:s 


Striking  remissions  can  bo  induced  in  the  course  of  some  acute 
leuiromias  with  several  different  drugs  which  may  be  grouped  together 


35. 


as  antimctalDolitcs.   The  antifolic  compoiinds  are  thought  to  interfere 

.  with  the  ability  of  folic  acid  or  citrovorum  factor  to  donate  formate 
groups,  small  huilding  'blocks  for  the  formation  of  larger  molecules. 
The  other  class,,  exemplified  by  6-morcn_ptopurino,  xjrcsumnbly  provides 
an  altered  compound  which  interferes  with  the  function  of  the  moro 
complex  molecules  into  which  it  is  biiilt.   Both  clacsos  of  drug  are 
concerned  with  fabrication  of  nucleic  acids.  Many  seem  to  think  that 
blockage  of  nucleic  acid  synthesis  is  the  prim.ary  mechanism  .concerned 
in  the  therapeutic  effect  even  though  other  compounds  arc  formed  from 
formate  or  from  purines.  Animal  experiments  suggi-stcd  trial  of  both 

wndriigs  togt.thcr  as  a  means  of  obtaining  a  better  p.nd  more  lasting 
response.' •  Experience  of  Di',  Emil  Fric,  III  and  hia  coller.gucs  in 

•  treating  a  group  of  patients  v;ith  concomitantly  administered  metho- 
trexate and  6-mercaptopurinc  indicates  no  cnhfmcemont  of  therapeutic 

ixjresponsc. 

Study  of  the  fate  of  methotrexate  in  Iciil-romia  patients  by 
Dr.  C,  G.  Zubrod  and  Dr.  M.  V,  S'recman  shovrs  rapid"  absorption  and 
rapid  excretion.   If  it  should  be  desirable  to  maintain  a  constant 
concentrcation  of  the  drug  in  circulating  blood  to  achieve  maximal 
benefit  to  the  patient  the  dosage  schedules  employed  in  the  pa.st  ha.vc 
probably  not  provided  optimal  circumstances  for  producing  a  measurable  • 
blood  level,  A  relationship  bctv;ecn  blood  concentration  and  therapeutic 
effect  has  not  been  shown  in  any  chorao therapeutic  rcsea.rch  on  neo- 
plastic diseases  and  would  seem  to  warrant  intense  investigation. 
The  methods  reo^uircd  to  do  this  with  methotrexate  Mve  been  devised 
by  Drs,  Zubrod  and  fruoman.  They  have  reason  to  believe,  however » 
that  the  urine  of  patients  treated  with  methotrexate  contp-ins  more 
than  one  derivative.   It  will  be  necessary  to  identify  these  com- 
pouaids  and  determine  their  biological  effects  fis  one  of  them  may 
possibly  be  moro  important  th^.n  methotrexate  itself.,-  This  limited 
cxrperienco,  hov/evor,  has  led  to  introduction  of  new  dosage  schedules' 
into  clinical  trial. 

Since  methotrexate  and  aminopterin  seem  to  interfere  with  the 
metabolism  of  folic  acid  and  citrovorum  factor  it  has  boon  profitable 
to  study  the  effects  of  the  drugs  on  the  fate  and  distribution  of  these 
compounds,  Drs.  P,  T,  Condit  and  David  G-rob  (Johns  Hopkins  University) 
report  clinical  investigations  suggesting  that  folifl  acid  is  readily 
taken  up  by  the  body's  cells  and  subseq,ucnt  utilization  or  conversion 
to  citrovorum  factor  is  an  intracellular  phenomenon,  ■  The  system  that 
utilizes  folic  acid  can  be  overloaded  by  large  doses  of  the  vitfunin. 
Administration  of  s.rainopterin  inhibits  utilization,   Citrovorum  factor 
is  taken  up  by  body  cells  moro  rapidly  than  is  folic  acid  but  the  up- 
take is  not  influenced  by  aminopterin.   Conversion  of,  folic  acid  to  - 
citrovorum  factor  as  indicated  by  urinary  excretion  is  inhibited  by 
drugs  v/ith  anifolic  activity. 

Excretion  of  uric  acid  is  often.,  increased  among  Iculcemic 
patients  and  extraordinarily  high  concentrations  of  uric  acid  some- 
times appear  in  the  blood.   The  hyperuricemia  has  apparently  boon 
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incroasod  in  sorao  cases  by' drag  treatment  to  the  extent  that  it, 
of  itself,  may  conutitnto  a  soi-ious  problem  in  their  maivagomcnt. 
The  kidney  is  Imovm  to  he  intimately  concerned  with  excretion  of  . 
uric' acid,  hence  'the  program  now  heing  developed  hy  Dr.  D,  M,  V.'atkin 
analyses  renal  offectK  as  contrihuting  factors  in  the  origin  of  hyper- 
uricemia.  It  is  already  apparent  that  the  uric  acid  pro hlcm  is  com- 
plex, indeed  since,  other  than  the  ohvious  role  of  the  kidney,  no 
single  common  denominator  applies  to  each  situ?.tion, 

Lahoratory  ojgpcrimcnts  reported  hy  Dr.  G-pldin,  Mr.  S.  R, 
Ettrnphrcys  and  Mr,  J,  M,  Vonditti  hear  directly  on  clinical  prohloms 
in  le\iJ:cmia  therapy.   The  effectiveness  of  treatment-,  for  cxr?,mplo, 
proves  to  ho  influenced  hy,  the  niirahcr  of  ,lc\3komia  colls  in  the  host. 
These  scientists  doscrihe  an  approximately.:  linear  relationship  hctv;ocn 
dosage  of  aminopterin  necessary  to  save  50  percent  of  the  recipient 
mice  and  the  numhcr  of  cells  in  the  inoculum,  kn   advanced  trans- 
plantable murine  leulcemia.is  hegt  tr^.ated  v/ith  small,  frequent  doses 
of  amethopterin  in. contrast  to  the  larger, .less  frequently  admin- 
istered doses  that  are  effective  in.earlicr  stages  of  the  disease, 
Dr,  Go  Id  in  and  co-workers  (suggest  that  a  dosage  schedule  effective 
in  the  advanced  state  provide  minimum  toxicity  for  maximal  thoraooutic 
effect.  Additional  studies  indicate  greater  antileukemic  action  of 
aminopterin  in  older  mice  because  such  subjects,  survive  longer  than 
do  young  mice  given  the  same  mimbor  of  leukemic  cells,  possibly  duo 
to  the  greater  initi-'.l  weight  of  tho  older  anim.^ls.'  The  older  mice 
?,ppcar  to  tolerate  higher  doses  of  aminopterin  but  the  leukemic 
cells  do  not. 

Dr.  Michael  Potter  has  developed  murine  loukqralas  v;hich 
grovr  in  tho  peritoneal  cavitius.   Some  of  thcm-ediibit'  a  semi- 
logarithmi-c  Tclation  hetA'/ccr.  dpso  of  Inoculum  a,nd  duration  of  siir- 
vival,  thus  providing  .another  finet:.st  object  for  the .  study  of 
antiloul-emic  drugs,   Dr,  Potter  has  also  fovmd  an  cxp.oriraental 
reticiilum  cell  sarcoma  sensitive  to  treatment  with  triethylenc 
mclpjiino  and  a  ;olasma  cell  tunor  affected  by.  aE'iserino, 

.  Dr,.  L.  '.f.  Law,,,  collaborating -with  Dr.  A.  D...  Welch  (Yalo 
TJnivi'.rcity),  describes  analogues  ox  uracil  and  orotic  acid,  which 
inhibit-  bacterial  growth  and  -vise  retard  growth  of  some  exi^erimontal 
loukoni'as.   Dr,  .Lav/>  having  developed  strains- of  leti3.ccmias.  sensitive 
or  resist '\nt.  to  the  action  of  various  antileiAkemic  drugs,  is  study- 
ing intensively ,  the  mcch-anisras  whereby  a  neoplasm  onco  d-amagod  by  a 
given*  agent  acq^uiroa  the  ability  to  resist  its  action  completely. 
Development  of  drug,  resistance  occurs  almost  invariably  in  clinical 
treatment  of  lcul<:c-mias,  Dr,  Law  finds  that  Icukemias  to  antipurino 
compounds  ho.vc  a  far  greater  capacity  to  convert  folic  acid  to 
citrovorum-factor-like  compounds  than  do  Icul.rcmic  cells  that  arc 
sensitive  to  the  antipurine  drugs.  The  resistant  foi-ms  arc  strikingly 
sensitive  to  raethotr^..xatc.   These  results  may  conceivably  indicate 
a  shift  in  the  major  pathway  of -nucleic  acid  synthesis  from  oho-' 
using  preformed  purines  to  a  -system  of  synthesis  employing  much 
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smaller  "building  'hlockE. 


Tho  adoninc  analogue  ^-aminopyrazolo-(3i^iD)-pyrimidinc 
(an  antipurinc)  inlii^bits  partially  the  grov;th  of  all  sensitive, 
resistant  and  dependent  nousc  Iculccraias  tested  "by  Dr.  S,  E,  Reaumo, 
The  ;corapara'blo  guanine  analogue  hac  no  such  effect  tut  satisfies 
,tho  anti-purine  rco^uiremcnt  of  a  leukemia  rccLuiring  8-azagu;\nino 
for  oj?tinal  growth, 

Dr,  Roaunc  has  also  studied  the  possi^bility  that  mctaTsolic 
cleavage  of  aminoptcrin  into  ptoridiiic  and  p-aninolienzoylglutaEiato 
nay  play  an  inoortant  role  in  tho  acq^uisition  of  the  resistant  state. 
He  Ims  "been  unable  to  demonstrate  the  postulated  reaction  pnong   any 
leukemic  cells, 

.  Many  problems  are  encountered  in  determining  efficacy  of  drugs 
.in  cxporiraontal  systems.   It  is  sonctimes  difficixlt,  for  oxf^^inple,  to 
discriminate  hotv/een  lethality  due  to  the  disease  under  stiidy  and 
toi^icity  of  an  ejrperimental  drugc  Dr.  Bernard  Shacter  has  provided 
his  colleagues  in  the  Lculccmia  Studies  Section  with  a  useful  tool 
by  shov/ing  a  depression  in  hepatic  glutathione  accompanying  the 
growth  of  an  ■  experimental  loiU'^enia.  Arrest  of  loulcemic  growth  by 
drug  therapy  restores  glutathione  to  higher  than  normal  vo.lucs, 

,  _  Pcvcr,  .a  common  phenomenon  among  Icul'cmic  patients,  has 
commonly  been  ascribed  to  the  disease  itsdlf.   Drs.  R,  T.  Silver, 
J.  P.  Utz  (IHAID),  J.  L.  yahoy,  G,  A.  Bcal  (HIAID)  and  R.  ¥.  Kolb 
(DBS)  have  made  an  intensive  systematic  study  of  all  pa.tients  de- 
veloping fever  while  hosoitalii^ed  on  the  Leukemia  Service,  IICI, 
Fever  in  the  groat  majority  of  cases  is  due  to  complicating  a,nd 
remediable  bacterial  infection  since  microorganisms  can  bo  isolated 
and  identified  during  most  of  the  febrile  episodes  and  deferosconco 
follows  institution  of  appropriate  therapeutic  procedures.   The 
marked  susceptibility  to  bacterial  infection  does  not  seem  to  ex- 
tend to  viral  diseases,   Fo  difference  is  observed  in  the  opsono- 
cytophagic indices  of  matTjro  polymorphonuclear  leucocytes  in 
healthy  and  leuJccmic  sxibjects.   The  heightened  su;:,ccptibility  to 
infection  among  pa.ticnts  v/ith  loul:emia  apparently  relates  to  tho 
ratio  of  mature  polymorphonuclear  leucocytes  to  the  total  number 
of  circulating  white  blood  cells  rather  th-'.n  to  tho  absolute  number 
of  circulating  polymorphonuclear  forms. 

An  opportunity  to  study  a  patient  with  leulcemia  and  fluorosis 
arose  during  tho  yoa.r,   neither  Iculcouia  nor  multiple  myeloma  altered 
the  excretion  pattern  of  fluoride.   Patients  with  and  without  fluorosis 
excrete  a  constant  proportion  of  ingested  fluoride,  and  a  patient  with 
fluorosis  v/ill  continue  to  e::crnto  fluorides  when  given  only  distilled 
vrater,   A  daily  int"ke  of  5  I'-^g.  of  fluoride  has  no  influence  on 
balp.ncos  of  nitrogen  potassiijm,  phosphorus,  cl.".ci-uD:a,  sodium  or 
chloride,  according  to  Dr,  Ifatkin, 
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Other  Anticancor  Dmigs 


Progress  in  developing  totter  agonta  for  the  troatncnt  of 
tlic  na^crity  of  cancers  is  inpcdod  for  want  of  an  czrporinontal  sycton 
which  predicts  clinical  orpcrionce  vjith  a  fair  degree  of  accuracy.  ■ 
Stilistantidl  rcaearch  is  req^iiired  teforo  a  drug  nay  "bo   introduced  into 
clinical  invent iga.tioii,   Tlie  aira  of  the  intranural  program  in  chemo- 
therapy of  "solid  tionors"  is  to  obtain  clinicr.l  Ljrocricnce  ac  rapidly 
as  posbitle.  Unequivocal  evidence  of  drug  effect  on  the  course  of 
huj-nn  cancer  vmuld  scon  to  lie  obtainable  only  by  using  patients  v/hcso 
'lesions  can  "bo  .measured,   Such  individ-a?.ls  nay  have  superficially 
located  canccrn,  pulMonary  notastascs' \rhich  can  "be  delineated  on 
i-o'entgc:).  cjcpjninr.tion  or  rjorhaps  patients  v/ith  osseous; net^stases  in 
v/hon  alterations  in  calciir.'i  ezcretion  reflect  the  efb  ^,nd  flow  of 
their  neoplasns,  as  suggicstod  by  Pearson  et_  al_,  (Monorial  Center, 
Now  Tork,  xl,  Y,  ),   The' ninnhcr  of  cancer  patients  with  suitable  lesions 
is  linitod  oven  in  the  larger  hoapitals,  hence  Dr.  C,  G,  Zubrod  has 
initiated  collaborative  research  v/ith  5  other'  instit^^t ions  to  obtain 
adequate  e:c:pcrioncc  in  the  shortest  possible  tine.  The  initial  venture 
v/ill  deterninc  the  relative  therapeutic  effectiveness  of  nitrogen,  . 
nustard  and  thiotriothylcnuphosphoranide.   Standard  procedures  havo 
boon  agreed  upon  by  all  participants  and  frco.uent  noetlngs  of  tho 
group  provide  for  rapid  CKch£'-nge  of  infornation.   Drs,  J,  H,  Tuohy 
and  B,  1. '  Shnidor  represent  tho  intorcrits  of  NCI  in  this  venture, 

Sbnc  anticancer  drugs  nay  be  oxocctcd'  to  px-oduce  their  effects 
bccau'so  of  tho  concentrations  t'lby  attain  in  er.traccllti2ar  fluids 
bathing  the.  colls,   Doliborato  injection  of  potentially  useful  con- 
pounds  into  superficially  located  notaotaKos,  then,  night  provide 
infornation  on  ponsible  therapeutic  effect.   Dr,  C,  0.  Brindloy  is 
studying  this  l:iypothesis  systcnatically.   Doses-  used  are  ninuto,  and 
accurate  ncasurcncnts  of  the  nctastatic  tuners  a.rG  recorded.   Tho 
theoretical  objection  that  direct  injection  of  sriall  quantities  of 
innocuous  fluids  night  bo  oxpocted  to  alter  cancerous  growth  throu^ 
incrca.so  in  intratunoral  pressure  and  other  nonspecific  effects  is  not 
borno  out  by  or.poricnco.  Dr„  Brindloy  has  ciianin.od.  con-oouMs  '.tnown  to 
affect  cancerous  grov/th  as  well  as  sonc  of  uidmov/n  effect,  E>:tensivc 
histological  changes  nay  bo  fcjind  on  direct  injection  of 'antitunor 
agents  before  changt.s  in  nacroscopic  appearance  or  in  size,  as  donon- 
stratcd  by  caliper  ucasurcnent',  can  bo  shovm.   The  quantity  of  an 
agent  required  to  cause  local  regression  is  relatively  largo  and 
approaches  the  systonically  adninistcrod  effective  dose  in  sonc  cases. 
Additional  oirocrience  is,  cf  course,  required,  but  tho  possibility  thp.t 
sone  of  thesO  drugs  act  through  production  of  send  different  conpound  • 
by  virtue  of  netabolic  change  in  tho  original  drug  assunes  increasing 
inportanco. 

Correlations  botv?ce-n  effects  of  anticancer  drugs  on  local  or 
systonic  adninistrat Ion  nay  bo  obtained  froi;i  investigations  in; 
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la"boratory  aninnls,  Drs,  M,  K, -0'Ge.ra  and  Joseph.  Loiter  report 
such  work  using,  alpha  pcltatin  and  acotylpodophyllotoxin-oncga- 
pyridiniuin  chloride,  Bach  of  these  necrotizing  agents  causes 
extensive  danago,  in  ,sono  oxperincntal  tunors  when  given  "by  parontoxal 
injection  but  a  thin  rin  of  viable  cancer  colls  persists  about  the 
periphery  of  the  danaged  nooplasns.  Direct  intratunoral  injection 
of  the  two  drugs  also  causes  extensive  destruction  but  viable  colls 
persist  about  the  blood  vessels  in  the  ca.nccrs.   This  is  paradoxical 
tp.sono  dogroc.   If  these  agents  should  act  by  virtue  of  the  dose 
delivered  directly  to  the  cancer  cells,  then  one  would  ha.ve  antici- 
pated a  greater  effect  on  those  colls  adjacent  to  the  blood  vessels 
when  adninioterod  systonically,   The  combined  experience  of  local 
and  systpnic  trcatnont  raises  additional  q.ucstions, 

Sonc  analogues  of  riboflavin  retard  the. growth  of  cxpcrinental 
tur.iors.  Dr.  Montague  La.no  and  colleagues  have  studied  corta.in  ribo- 
flavin antinetabolites  in  cancer  pp.ticnts  but  h^.vo  observed  no  beneficial 
effects.   The  qttcstion  arose  as  to  whether  the  dichotomy  beti'/ccn  labo- 
ratory and  clinical  experience  night  be  due  to  sone  difference  in  drug 
action  caused  by  different  netabolic  changes  in  the  conporuid  in  rat  and 
nmi' or  a  drug  failure  per  s£  suggesting  some  basic  difference  in  noo- 
plasns ar.iongthc  two  species,  A  prototype,  conpoimdi  U-2112.  was 
generously  provided  by  the  Upjohn  Company,  Kalanazoo,  Michigan,  It 
produced  definite  signs  of  riboflavin  deficiency  in  the  rat  but  not 
in  nan.   It  retarded  the  growth  of  tv/o  rodent  cancers  but  had  no  effect 
on  hw-ian  cancer,  Dr,  Lane  has  shown  significant  differences  in  the 
nctabolites  of  U-2112  excreted  in  the  urine  by  rats  and  hunans  v/hich 
nay.  vfcll  accotuat  for  the  differences  in  therapeutic  effect.   The  drug 
is  poorly  absorbed,  so  the  Upjohn  v/orkors  have  developed  a  conparablc 
conpotuul  suitable  for  parenteral  adr:iinistration,  which  is  now  being 
studied  at  ITCI,   The  basic  question  of  the  effect  of  riboflavin 
deficiency  on  the  grovfth  of  clinical  cancers  has  m-^.  yet  been  resolved, 
Dr,  Lane's  ability  to  study  the  fate  of  the  conpouid  has  provided 
essential  infornation.   The  NCI  progran  will  depend  heavily  on  this 
typo  of  retioarch,   Dr,  T,  L.  Loo,  for  oxanploi  is  already  devising 
ncans  for  ncasviring  6-ncrcaptopurine  in  body  fluids. 


Filterable  Viruses 


The  approach  to  filterable  viruses  as  anticancer  agents  is  not 
now.   Substantial  progress  in  defining  problcns  associated  v/ith  the 
use  of,  APC  viruses  in  carcinona  of  the  uterine  ..cervix  was  reported 
last  year,  Drs,.  R,  R,  Snith  and  R.  J.  Huobncr  (illAID)  report  increased 
effect  on  these  cancers  by  the  use  of  cortisone  during  treatment. 
Cortisone  and  virus  together  produce  a  transitory  febrile  episode 
with  general  nalaise  and  greater  sloughing  of  the  cancer.   The  evidence 
currently  available  docs  not  indicate  clearly  that  cortisone  interferes 
with  antibody  production,  thought  to  be  a  serious  inpedinent  to  effective 
use  of  these  biological  agents.   These  early  results  should  be  exploited. 
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Tho  investigators  have  DeGri  using  comp'"'.rativcly  dilute  solu- 
tions of  virus  and  .'greater  concentrations  nay  onhn.ncc  their  effoctivo- 
noss.   It  is  also  possihlo  that  serial  troatncnt.  with  APC  viruses 
of  different  antigenic  structure  rvay  ho  norc  usefuli  and»furthor, 
that  continued  residence  of  APC  viruses  with  himan  cancers  living 
in  e::pcrincntal  systcns  nr^  pernit  dovclopncnt  of  more  canccrocidal 
forms,  progress  in  those  typos  of  effort  is  seriously  hampered  Toy 
inadequate  rosourocs,,  mainly  hudgotary.  An  ordinary  preparation 
suitable  for  clinical  use  costs  ahout  $1  per  nillilitor  to  produce, 
and  the  ncasurcncnts  made  hy  highly  skilled  professional  and  tech- 
nical personnel  arc  costly  hut  arc  ahsolutely  essential  to  provide 
critically  important  information.  Dr.«  Huchner  is  anxioiis  to  intro- 
duce othor  viruses  into  clinical  investigation  "but  tho  moans  are 
not  at  hand  to  do  so  now.  The  limited  o;cpcrionco  already  ohtainod 
encourages  further  and  intensified  research  on  tho  therapeutic  uso 
of  filtcrahle  viruses  as  agents  showing  a  marlced  selectivity  of  action 
on  cancerous  tissues. 

Dr.  E.  K.  Nadcl  hr>.s  ohsorvcd  prolongation  of  survival  among 
Icul-omic  guinea  pigs  infected  dclihorately  with  tho  virus  of  lymphocytie 
choriomeningitis,  Tho  effect  v/as  not  ohservcd  in  suhjccte  inmtinizod 
against  the  virus,  Mr.  S,  R.  Humphreys.,  Mr,  J,  M,  Vcnditti  and  Dr. 
Ahrp.ham  Goldin  noted  a  curious  alteration  in  thO  growth  character- 
istics of  a  particulPT  murine  experimental  leulcemia  which  they 
associated  with  the  presence  of  an  infectious  agent.  Additional 
work  hy  Drs.  S,  E,  Stewart  and  V,  H.  Haas  (IIIAID)  sviggests  that 
infection  with  lymphocytic  choriomeningitis  may  retard  grov/th  of 
some  eacpcrinental  cancers  and  may  explain  in  part  tho  ohscrvat ions 
•of  their  colleagues  in  the  Laboratory  of  Chemical  Pharmacology, 


SERVICE  rimCTIONS 


A  largo  part  of  the  progress  noted  in  this  report  has  involved 
collaborative  research.  Members  of  tho  pathology  staff  hiwe  been 
particularly  generous  in  providing  accurate  diagnosis  and  classifi- 
cation of  tho  many  lesions  that  arc  studied  in  the  HCI.  Dr,  E,  L, 
Stcvrart  and  his  associates  h^avo  prepared  a  definitive  work  on  cxpori- 
ncntal  tuners  that  is  now  ready  to  be  printed  and  will  certainly 
bocomo  a  yadc  mccmi  of  cancer  research.  The  highly  developed  skills 
of  professional  pathologists  are  equally  essential  in  clinical  in- 
vest i'^at  ions,   Tho  Pathologic  Aiiatomy  Branch  under  the  leadorchip'Of 
Drs.  H,  L.  Stewart,  L,  B,  Thomas,  A.  ^-'h   Eilbcrg  and  J,  H,  Idgconb  '  V 
performed  1^  post-mortem  oxajninations  and  examined  1778  sur,f:ical 
spocincns  durin,^;  the  year,   Tho  caso  load  of  exfoliative  cytological 
examinations  also  continues  to  increase.   Dr.  Hilborg  has  increased 
usefulness  of  these  techniques  by  including  studies  of  coll  changes 
in  relation  to  estrogenic  activity  as  a  routine  function  of  his 
staff,   Tlic  Pathological  TcchnolOj(?y  Section  undor  Mr.'  J.  'M,  Albrocht 
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continues  to  provide  oxccllont  histological  prcpn.rntions  for  all 
investigators  at  HCI  at  niniiiun  cost. 

The  analytical  group  in  the  Laboratory  of  Biochonistry  imdcr 
the  leadership  of  Mr,  R,  J.  Koogol  absorbed  a  33  percent  incroaso 
in  worh  load  without  using  additional  personnel. 

The  NGI  in  oztrencly  grateful  to  all  of  these  people  and  to  the 
Ccntra,l  Services  of  NIH  for  the  geiacrous  support  they  have  provided  the 
research  staff. 


This  report  could  c-asily  have  been  nuch  longer,  for  equally 
cjticiting  advances  not  included  heroin  arc  in  prospect,  Much  remains 
to  be  done  before  the  effective  control  of  cancer  is  achieved,  No 
one,  at  this  tine,  can  predict  with  reasonable  certainty  just  how 
the  viltinate  goal  v/ill  bo  attained,  but  a  ntmbcr  of  different  approaches 
to  our  problems  arc  beginning  to  converge  on  critically  important  points. 
This  good  sif^^i  emphasizes  the  need  for  encouraging  individiial  entcr- 
TDrisc  and  initiative. 


Respectfully  submitted, 
-.^/  - / 

G,  Farrotighs  M;i:dor,  M.  D,   .  "^ 
Associa.tc  Director'''in  Charge  of  Research 
National  Cancer  Institute 
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3.  ;pne 

tHER  INVESTIGATORS 


PROJECT  DESCRIPTION 

1.  Improvement  of  ultraviolet  television  microscope  instriunentation. 

2.  Application  of  ultraviolet  television  microscopy  to  study  of  living 
cells . 

3.  Exploration  of  application  of  this  method  to  diagnostic  cytology 

-  marrow 

-  cjd^ology  of  serous  fluids,  exudates  and  "exfoliated"  cells 

-  cytopathology  of  viral  cell  cultures . 

h.     Development  of  chemical  systems  for  studying  metabolic  processes  in 
living  cells. 

-  Tetrazoliura  -  dehydrogenases . 

METHODS  EMPLOYED: 

A  2  -  10  mp.  band  beam,  selected  in  the  255-^00  m^l  range,  is  transmitted 
bhijugh  a  quartz  raonochromator  and  reflecting  condenser  and  objective,  and  the 
spipimen  image  is  focused  on  the  target  plate  of  axi  \altraviolet  sensitive  vidicon 
bUjS.  The  closed  circuit  industrial  television  system  produces  the  ultraviolet 
abarption  image  of  the  specimen  on  a  kinescope  screen  suitable  for  direct  obser- 
va'ion  or  photographic  record.  ■  A  special  oscilloscope  selects  any  single  desired 
Bcjnning  horizontal  line  traversing  the  image  on  the  kinescope  screen  and  displays 
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itJ  characteristics  on  a  cathode  ray  tube  in  terms  of  deflections,  representing 
reitive  densities  of  the  speciuien  to  the  ultraviolet  light.  Measurements  of 
th(^e  defleeti-ons  are  feasible. ••  .Errors  due  to  electronic  characteristics -of  the 
sytbem  occur,  have  been  analyzed,  and  correcting  modifications  of  instriAmentation 
deisrmined.  Greatly  improved  equipment  is  contemplated  and  this  will  make  ,, 
rioisible  more  accurate  measurements  and  reproducibility. 

Suitability  of  several  recommended  ultraviolet  light  sources'  have  been 
tebed  and  data  on  intensity,  quenching,  etc.,  accumulated. 

■^  A  suitable  warm  stage  and  10  and  20|j..  quartz  perfusion  .chambers  were  designed 
anS  these  have  been  fabricated  by  the  Instrument  Section. 

For  studies  in  living  cell  metabolism,  the  collaborative  project  with 
Dr' Pierce>- Professor  of  Chemistry,  University  of  Richmond,  has  continued.  He 
ha'  synthesized  a  group  of  15  more  tetrazoli\im  derivatives  for  testing.  Our 
evluation  of  these  compounds  includes  ultraviolet  absorption  spectral  curves  of 
thf  tetrazoliums -and  their  formazans,  toxicity  to  mice,  and. ascites  tumor  cells 
iri' vitro,  reduction  by  ascites  ttmior  cells  without  added  substrate,  by  mouse 
Iter  cells  with  various  substrates  and  reduction  rates . 

C.I  MAJOR  FIWDINGS: 

The  ultraviolet  television  microscope  permits  rapid  scanning  and  direct 
ol^iervation  of  large  amounts  of  unstained  cytological  material,  both  living  and 
f1|j:ed,  in  a  minimum  time;.  Data  on  various  bands  of  ultraviolet  absolution  by 
cellular  material  is  being  accumulated  wore  rapidly  thatx  has  been  possible 
pKviously, 

f  Although  ultraviolet  light  is  very  injurious  to  living  cells,  this  instrument 
mj;tes  feasible,  brief  exposvures  by  quick  scanning  movement  of  the  specimen  through 
aninute  (20  -  40ia^)  illuminated  field  and  shutter  interruption  of  the  light 

ring  periods  of  preparation  for  photography,  perfusion,  etc. 

All  of  the  insoluble  fbrraazans  absorb  strongly  between  250  and  38O  mi-i. 
Tey  vary  in  toxicity  and  reduction  rates.  Reduction  of  several  within  the 

ving  cell  has  been  observed  vrithin  minutes  at  extr'emely  low  concentrations  and 
cjn  be  visvialized  at  the  location  of  mitochondria. 

Remarkable  variations  in  ultraviolet  absorption,  maxima  of  nuclei  of  normal 
aii  mouse  ascites  tumor  cells  are  consistisntly  observed. 

Considerable  diagnostic  assistance  has  been  accomplished,  by  examination 
fresh  smears  of  bone  marrow  in  cases  of  suspected  leulcemia  and  bizarre  anemia. 
Kmatoporphorin  and  precvirsors  in  the  cytoplasm  of  early  erythroblasts  intensely 
Bsoth  ultraviolet  at  i+lO  mn  and  thus  differentiate  these  blast  forms  in 
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D.  fSIGNIFICMCE  TO  NCI: 

Exploration  of  the  application  of  ultraviolet  television  microscopy  to  cell 
st\^.ies  indicates  that  localization  and  direct  observation  of  metabolic  products 
or  |ton  toxic  indicators  which  absorb  ultraviolet  is  feasible  in  living  cells. 
Sud  stiidies  will  contribute  to  knowledge  of -processes  in  living  cell  systems  and 
the  differences  which  may  exist  betvreen  normal  and  abnormal  (including  cancer) 
anc changes  produced  by  injury,  and  therapeutic  agents. 

More  rapid  and  reliable  laboratory  diagnosis  of  marrow  lesions  is  possible 
wi-ji  aid  of  this  method. 

E.:  PROPOSED  COURSE  OF  PROJECT  201;..,,,. .  -^^^^  ^^■•■■• 

[  1.  Further  improvement  of  instrumentation. 

2.  Improvement  of  technics  for  preparing  and  maintaining  living  cells  for 
j     study  of  metabolic  changes  by  perfusion. 

3.  Ejcploration  of  various  biochemical  systems  for  indicating  metabolic 
products  by  ultraviolet  absorption. 

I  k.     Changes  in  living  cells  subjected  to  liltraviolet  and  X-ray  irradiation. 

5-  Comparison  of  ultraviolet  absorption  patterns  in  living  and  variously 
fixed  cells. 

6.  Study  of  possible  early  cybopathologic  changes  in  tissvie  culture  cells 
caused  by  viruses . 

7.  Continued  accumulation  of  ultraviolet  absorption  data  on  fresh 
preparations  of  marrow  and  cytology  specimens  from  patients. 
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.  REVIEW  &  APPROVAL  £7   TECHNICAL  ASSISTANCE  [J 

12. ; 

COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANIZATIONS,  Pf" 
VIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT  IN  EITHER  I956  or  ;)57 

Oncology  Department,  Medical  College  of  Virginia,  and 
Department  of  Chemistry,  University  of  Richmond 

Dr.  Stanley  Pierce,  Professor  of  Chemistry  -  Preparation  of  tetrazolium' 
derivatives. 


13.  '  •  / : , 
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IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OP  PERSONNEL,  FACILITIL 
OR  FUNDS),  IDENTIFY  SUCH  RESEARCH: 
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I,     j-tralnogenic  Sttxiles  on  Aromatic  Amines  and  Food  Dyes 
ROJECT  TITLE  a)     Experimental   Aspects 

!  t>)     Epidemiologic  Aspects 


.  C,  Hueper 

IpiNCIPAL  INVESTIGATOR  (Sf 


'*■    »  Cole   (Surgical  Procedures) 


IHER  INVESTIGATORS 


I.    teOJECT  DESCRIPTION 

pbjective:     The  widespread  contact  cf  the  human  pepulatloa  f»r  •ccupational, 
dietary  or  other  environmental  reasons  with  aromatic  amines  used 
,8  ^tloxidants  in  rubber,   as  parts   of  dyes,  in  foods,  medicines,  c»sraetics, 
loutshold  goods,  industrial  products  and  paints,  or  as  "whitening",  phosphors  in 
Wsh^ld  detergents,  and  the  demonstraticn  of  cancerous  .reactions  in  humans 
avkg  contact  with  a  few  of  these  products  and  in  animals  exposed  to  many  •thers, 
ireilded  the  incentive  for  ascertaining  the  potential  scope,  of  hunan  cancer 
azjrds  from  such  sources, 

'  i ,  ' '  '  ■      •  .  '         '        '    ' 

Methods   Employed:     The  methods  used  vere  of  both  exper linen tal  and  epidemio- 
logic nature,  and  applied- to  himians   as  well  as  experimental 
nials, 

a)  In  cne  of  several   experimental  approaches  adoptedj  isolated  pouches 
from  various   parts  of  the  gastrointestinal  tract  cf  dogs  were  prepared 
and'  paraffin  pells ts  containing  between  2  to  3  gms,   of  one   of  sevei^al 
aromatic  amines  (beta-naphthylamine ;  4-aminodiphenyl;  benzidine j 
yell!5w  AB)  were  embedded  in  the  lumina  of  these  pouches,  which  were 
left  wi-th  their  normal  blood  supply  intact  either  within  the  abdominal 
cavity  or  within  the  subcutaneous  tissue  of  the  anterior  abdominal 
wall.     The  dogs  will  be  observed  for  several  years  for  the  possible 
development  of  cancers  from  the  mucosa  of  these  pouches, 

b)  In  a  second   series  of  experiments  the  ureters  were  implanted  into 
the   colon  and  paraffin  pellets  containing  the  same  aromatic  amino 
compouTxds  were  left  in  the  bladdsr  v*iich  was  li gated  at   its  urethral 
orifice  to  prev^t  the   escape  of  the   pellet. 
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9.   PROJECT  DESCRIPTION   (cont) 

Methods  employed:    (cont)       The  dogs  which  die  are  subjected  to  histologic 
study  of  the  bladder  and  internal  organs  fer  evidence  of 
neoplastic  reactions.      Because  of  the  more  intense   contact  of  the  bladder  mucos 
with  the  cancerigenic  chemicals,  there  is   the  possibility  that  such  development 
may  octur  within  a  shorter   latent  period  than  that   observed  after  oral  feeding, 

c)  A  third  experimental  approach  in  which  yellow  AB,  a  certified  food 
dye,  is   studied  in  man  and  e^q^erimental  animals  for  the  chemical 
nature  of  metabolites  formed,  was  assigned  to  Dr.  i^alloy  and  is 
reported  by  him, 

d)  Preparations   are   being  made  with  the  approval  and  cooperation  of  Am: 
and  Navy  Officials,   to  conduct  an  epidemiologic  survey  of  workers 
employed  in  several  arsenals  of  the    firny  and  Navy  for  determining 
v4i ether  workers   anplq^'-ed  in  the  manufacture  of  colored  smoke  ammu- 
nition and  handling  dyes  which  in  part  have  produced  cancers  in 
experimental  animals,   exhibit  any  abnormalities  in  their  cancer 
incidence,    especially  as  the  incidence   of  cancer  of  the  bladder, 
liver  and  intestine.  •    • 

Major  Findings:   None, 

Significance  to   Cancer  Research:     The   e^qDcrimental  investi^tions  might 
■     ■•  provide  important  information  concerning   a  possible   carcinogen; 

action  of  aromatic  amines  on  the  gastrointestinal  mucosa,  which  in  turn  would  , 
suggest  that  exposures  of  such  nature  sustained  by  hurmns  for  occupational  or  ) 
dietary  reasons  might  account  for  some  of  the  gastrointestinal  cancers  observee 
The  epidemiologic  data  would  supply  information  concerning  the  applicability  o: 
observations  made  in  relation  to  the  carcinogenicity  of  dyes  in  experimental 
aninals   to  the  human  population   similarly  exposed. 

Proposed  Course  of  the  Project:     The  dogs  in  the  experiment  will  be  observ. 
and  when  dead  studied  by  histopathologic  procedures. 

The  epidemiologic  surveys   on  workers  employed  during  the  past  , 
20  years  in  Army  and  Navy  arsenals  will  be  undertaken  if  present  exploratory 
steps  demonstrate  the  practicability  of  this  stucfy, 

11.        RESEARCH 


BUDGET   ACTIVITY 

NO  EifTEIES  FOR  ITEM5   12,    13,   14-  &  l6. 

15  •  Hue  per,  W.  C,  Environment  and  Cancer,  J,  A.  M,  A.  157 1 679.  1955. . 

PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS   PROJECT  DURING  CALENDAR  YEAR  .'?:? 


PAGE  1 
PROJECT  REPORT  FORM  • 


Ca'jcer ^ 2,     Office  Assoc.  Dir«   in   Chg.  of  Research 

"iFjTITOTE  LABORATORY  OR  BRMCH 

f 

Erjhlronmental  Cancer  Section  4» 5«0ADR--203 

SKTIOM  OR  SERVICE  L0CATI0N(IF  OTHER  THM  BETHESDA)         SERIAL 

I  NO.     . 


Mpromolecular  Polymers  as  Carcinogenic  Agents 

"Adject  TITLE 


I'J:  C...  Hue£gr 
TiMCIPAL  INVESTI GATOR (S) 


OffiR  INWISTIGATORS 

t 

ioJECT  DESCRIPTION 

jectives:     The  experimental  productioi,  of  cancers  in  rats  and  mice  by  the 
parenteral  implantation  of  water  insoluble  polymers  used  as 
plastics,   films,   resins  and   rubbers,    raised  the   question  whether 
jlmllar  properties   are  possessed  by  water  soluble  synthetic  polymers, 
ikrticularly  those  used  as  p]asma  substitutes  or  as  mucilagenous   thickeners  of 
kd  additives  to  foodstuffs  and  medicines,  and  whether  such  properties  are 
jependent  on  moleculalr  size  and  shape, 

lethods  Employed;     Seven  different   types  of  polyvinyl  pyrrolidone  of  American 
and  German  manufacture  and  varying  in  average  molecular  size 
between  10,000  and  300,000  and  nine  different  kinds  of  dextran 
pf  a  molecular  size  ran^  between  20,000  to  500j000  and  of  straight  and  branched 
jiolecular  shape  are  tested.     For   comparative  .purposes  the   fellowing  macro- 
jttolecular  polymers  are   studied  or  will  be  studied:-  polyvinyl  alcohol,  methyl 
i^ellulose,   ethyl  cellulose,   soluble   starch  and  diethyl  silicone  as  well  as 
jsiliccm  dioxide.     The  material  was  implanted  in  powdered  form  into   the   sub- 
'Cutaneous  tissue  and  the  peritoneal  cavity  of  mice  and  rats  and  was  intra- 
jvenously  injected  in  a  saline  solution  into  rats  and  rabbits.     Rats  and  rabbits 
jare  subjected  to  periodic  studies  of  blood  reactions  to  the  macromolecular 
material, 

!  ■       -  ■ 

jMajor  Findings:       About  30  per   cent  of  the  rats  receiving  PVP  developed  within 
18  months  after  the  administration  of  this   chemical  by  subcutane- 
j  ous,  intraperitoneal  or  iht ravenous  route,   cancers  originating 

'from  reticuloendothelial  cells  -of  lymph  nodes,  from  Kupffer  cells  of  the  liver 

or  from  uterine  structures.      The   first  cancerous  reactions   appeared  after  6 

months.      None  so  far  have  been  observed  in  mice  or  rabbits.     None  were  seen 
:  in  mice,  rats  and  rabbits  given  dextran,  which  had  been  exposed  for  more  than 
j  one  year.     Rats  repeatedly  stored  with  PVP  showed  marked  hematic  mononucleoses, 

while  rabbits  intravenously  injected  with  deartran  developed  a  basophilic  and 

a  clotting  defect,. 
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9.     PROJECT  DESCRIPTION (Cont): 

Significance  to  Cancer  Research:  1)  The  ubservations  made  indicate  th' 
not  only  apparently  water  insoluble  or  little  soluble  carbon 
and  silicon  polymers  are   capable  of  eliciting  cancers  in  exp 

mental  animals  at  the  sites  of- deposition,  but  tViat  alpo  highly  water  ' 

soluble  polymers,   medicinally  used,   must  be  suspected  of  having  such  pn 

ties, 

2)  Because  of  the  retention  4t  PVP  ii 
organs  containing  phagocytic  reticuloendothelial  cells,  suchi  ' 

■    ■  as  the  lymph  nodes  and  the  liver,    cancers  originated  n*t  at 

sites  of  primary  contact  but  in  organs  of  deposition^ 

3)  Since   PVP  has  extensively  been 
employed  as  a  plasna  substitute  and  is  widely  used  as  an  act 
vehicle   in  other  medicinal  prepr^rations  as  well  as  in  certai 

.     cosmetic  products,  the  observations  made  are  of  distinct  impczrtance  froi'a 
public  health  viewpoint, 

.\  ,   The  lejtlts  so 'far  obtained  have 

therefore  Ireun  made '  avad.la bL e  to  tre  National  Research  C«unc. 
and  to  ha-'lth  authorities   in  Canad?  and  England,   as  well  as 
.      American  industries  iianufacturing  or  merchandising  PVP  preparations, 

,.„Proposed  Course  of  Piojectj     The  present '  experiments  will  be  continued,; 
,,.  .  '    '  Rats  and  rabbits   are  being  .subjected  to  repeated  and  periodi 

■',   STO-bcutaneous   &nd  iiitravenous  administrations  of  large-  amount ' 
,.    of  PVP  and  dextran  in   an  attempt  to  increase, the  cancer  attack  rate  in 
'.     rats  and  tp  properly  detennine  whether  rabbits  after  con^arable  exposur 
.^^  ,to  these  agent.s,   may  also  develop  cancers.  . 

~„  :        .    •  A  report  on  the  first  phase  of  these  exper^ 

'mej;its  is,, j^ej. rig  prs pared  for  publication, 

11,       Research 
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PROJECT  DESCRIPTION (Cont ) : 

Significance  to  Cancer  Research:     1)     The   s»bservations  made  indicate  that'   ■ 
not  only  apparently  water   insoluble  or  little   soluble  carbon 
and   silicon  polymers  are   capable   of  eliciting  cancers  in  experi- 
mental animals  at  the  sites   of  deposition,  but  tliat  g,lso  highly  watei^     ._  , 
soluble  polymers,   medicinally  used,   must  be  suspected  of  having  such  prdpfer- 
ties. 

2)  Because  of  the  retention  ftf  PVP  in 
organs  containing  phagocytic   reticuloendothelial  cells,  such 
as  the  lymph  nodes  and  the  liver,    cancers  originated  n»t  at: 

sites  of  priraa,ry  contact  but  in  organs  of  deposition, 

3)  Since   PVP  has  extensively  been 
employed  as  a  plasma  substitute  and  is  widely  used  as  an  active  ' 
vehicle   in  other  medicinal  prepr.rations  as  well  as  in  certain 

cosmetic  products,  the  observations  made  are  of  distinct  importance  from  a 
public  health  viewpoint. 

The  jBovlts  so  far  obtained  ha vS    . 
therefore  becin  made  available  to  tre  National  Research  Gouncal 
and  to  h3.-i.lth  authorities   in  Canads  and  England,    as  well  as  te 
American  industries  i.isnufacturing  or  merchandising  PVP  preparations. 

Proposed  Course  of  Pioject:     The  present  e355eriments  will  be  continued, 
Rats  and  rabbits    are  being  subjected  to  repeated  and  periodic 
subcutaneous    and  iiitravenous   administrations  of  large  gmount? 

of  PVP  and  dextran  in   an  attempt  to  increase  the  cancer  attack  rate  in,- • 

rats  and  to   properly  determine  whether  rabbits  after  comparable  ejqDoaure 

to  these  agents,   may  also  develop  cancers.      • 

A  report  on  the  first  phase  of  these  experi- 
ments is  being  prepared  for  publication, 

1.       Research  ,■.,•■ 
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{arcinogenic  Studies  on  Petroleum  Substitutes  and  Synthetic  Liquid  Fuels. 

rad'ECT  TITLE       11.     Bergius  Oils   and  Fischer-Tropsch  Oils 

III.     Carcinogenicity  of  Shale   Oil  Fractions  of  Low- 
Boiling:  Point  arid  Free  of  3>4-Benzpyrene 

'J,   C.  Hueper • '■■        ■ ] * 

FR^JCIPAL  INVESTIGATOR (S)  " 


OTiilR  INVESTIGATORS 


aOJECT  DESCRIPTION 

bjectives:  The  present  project  is  a  continviatim  and  elaboration  of  studies 
started  several  years  ago  for  determining  the  carcinogenicity  of 
crude  and  processed  hydrocarbon  products  obtained  by  the  retort- 

ng  of  oil  shale  and  the  direct  or  indirect  hydrogenation  of  coal,   recently 
itroduced  into  American  industries, 

a)     Shale  Oil 

l^ethods  Employed:     Fractions  of  shale  oil  having  a  boiling  point  below  700°  F, 
and  found  by  Dr,    H.  CaJ-inmann  to  be  spectrophotometrically  free 
from  33  4-benzpyrenej  were  injected  into  the  thigh  muscle  of  C57 

slack  mice.     The  fractions  used  covered  a  range  between  heavy  oils  to  products 

representing  crude  gasoline, 

fejor  Findings:  Cancerous  reacticns  were  elicited  in  some  of  the  mice  with 
practically  all  fractions.  These  lesions  were  most  frequently 
obtained  with  the  low  boiling  fraction,  , 

|Signific ance  to  Cancer  Research:      The   observations  made  establish  the  carcino- 
genic potency  of  crude  and  processed  American  shale  oils  and 
demonstrate  that  not  only  products  having  a  boiling  point  above 
|700o  C, possess  carcinogenic  properties,   but   that  such  qualities   are  also 
[present  in  oils  of  a  much  lower  boiling  point.     These   findings  are  in  agree- 
Iment  with  recentlj'-  reported  observations   concerning  the   carcinogenic  potency 
'of  certain  low  boiling  products  obtained  by  the   fractionation  of  coal  tar  and 
I  petroleum  oils. 

Proposed  Course:     The  bioassay  studies  will  be  teiminated  during  the  next  year 
and  the  project  will  come  to   an  end  since   its  primary  objective 
has  been  obtained. 
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9.  PROJECT  DESCRIPTION  (cont) 

b)     Dergius  and  Fischer -Tropsch  Oils 

Methods  Employed;  Mine  fractions  obtained  from  coal  by  the  Bergius  process 
and  five  .fractions  obtained  by  the  Fischer-Tropseh  process 
covering  the  entire  boiling  range  of  products  resulting  from  t 
two  manufacturing  methods  of  petroleum  substitutes  (from  coke  to  purified  i 
gasoline)  were  tested  on  mice,  rats  and  rabbits,  by  repeated  application  to 
the  skin  of  mice  and  rabbits  and  by  intramuscular   injection  into  rats. 

Major  Findings:  Cancerous  rcacticns  were  produced  in  mice,  rats  and  rabbit: 
with  most  of  the  fractions  tested.  Only  purified  gasoline  was* 
consistently  negative. 

Significance  to  Cancer  Research:    '  The   observations  made  extend  the  range  of. 

occupationally  and  environmentally  important  products  possessi; 

carcinogenic  properties  to  substances  only  recently  introducod 
to  the  American  scene.     Their   scientific   and  praictical  importance  is  attest, 
to  by  the  fact  that  two  cases  of  skin  cancel?  in  workers  engaged  in  the  manuic- 
ture  of  these  products  were  observed  vdthin  the  last  two  years. 

Proposed  Course  of  Project:    The  presait   experiments  are   almost  concluded, 
A  final  evaluation   of  the  results  obtained  will  be  made.     Sine 
plants'  of  the  N,  S.   Bureau  of  Mines  providing  the  pr^oducts  use 

were   closed,  the  investigatim  will  be' discontinued.     Final  reports  are 

being  prepared,   '  ■ 

11,  Research 
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Opectives:     Epidaniologic  evidence  from  American  and/or   foreign  industries 
I  incriminates  exposure  to  certain  metals,  or  metal  compounds 

(chromium,  nickel,   arsenic,   beryllium,   asbestos,  uranium)   in  the 
prauction  of  cancers  of  the  respiratory  tract  (lung,    nasal  cavity,   nasal 
sinus)  among  the  workers.   Since  some   of  the  most  important  and   fundamental 
ajpects,  of  metal  caroinogenesis   affecting, possibly  large  and  diverse  worker 
aoups    cannot  be  properly  studied  in  humans,   a  comprehensive   experimental   program 
0|  metal  carcinogenesis  was  started  several  years  ago, 

ly^thods  Employed:  ■  Finely  powdered  metals  were   suspended  in  a  viscous  vehicle 
(lanolin,   gelatin  solution)  and  were   implanted  into    the  marrow 
cavity  of  the  femur,  the  pleural   cavity,  the  peritoneal  cavity, 
iscle  tissue  and  nasal  sinus   of  mice,   rats,    guinea  pigs,   rabbits  and  dogs  or 
Djijected  intravenously  into  mice,  rats  and  rabbits.     Rats,    guinea  pigs  and 
ijibbits  were  placed  into  chambers  v\tiere  they  were    exposed  to  dust  of  powdered 
ri.ckel  and  chroraite  ore.     These  steps  were   taken  for  eliciting  cancers.  Rabbits 
^!re  intravenously  injected  with   chromium-protein  complexes  for  the   production 
('  metal   specific  antibodies  to  be  used,    if  successful,  in  the  development 
•iiology  spesific  diagnostic  tests,  indicating  previous  biologically  effective 
iitposvire  to  a  particular  carcinogenic  metal, 

lijor  Findings:     Chromium  or  chromite  ore  parenterally  introduced,   produced  only 

I  a  few  cancers  in  rats  at  the  sites  of  deposition (fibrosarcoma)  or 

remote  from  them   (pancreatic  insul.oma,   pulmonary  papilloma  and 

arcinoma),  fac  which  a  .causal  relation  to  the  metal  mi^t  be  suspected.     No 
imors  developed  in  any  other  species. 

Nickel  implants  made  in  the  subcutaneous   tissue    and  marrow  cavity 
f  the  femur  of  rats  elicited  sarcomas  at  the  site   of  deposition  in  about   2B% 
%   the  rats  thus   exposed.     One  out  of  six  rabbits  with  an  intrafemoral  implant 
ijeveloped  an  endosteal  sarcoma.     Tumors  were  not  obtained  in  mice  or  dogs. 
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9.   PROJECT  DESCRIPTION (cont) 

Significance  to  Cancer  Research:  The  carcinogenicity  of  chromium  may  be 
species  specific  and  limited  to  the  hximan  species  or  species  not 
.  Included  in  the  present  investigation.  Chromium  may  thus  resemb! 
in  its'  carcinogenic  peculiarities  those  apparently  possessed  by  arsenic,  i. 
■ttie  other  hand,  chromium  by  itself  may  not  be  carcinogenic  but  may  require  ■ 
some  specific  but  unknown  activator  to  become  effective,  or  the  cancer 
hazard  of  chromate  manufacturers  may  caus.allybe  related  to  chemicals  ,othe„ 
than  chromium  compounds,  •  ,  ■• 

The  carcinogenicity  of  metallic  nickel  for  two   species  (rats  andi 
rabbits)   can  be    considered  as  established.     The   causation  of  carcinonas  in 
the   nasai  cavity,  ra sal  sinuses  and  lijngs   of '  nickel  refinery  workers  by  a 
specific  action  of  nickel   fumes    or  vapors   inhaled  is  thereby  made  most  likly 
if  not  established.    - 

Proposed  Coarse  of  Project:  Olsservatibn  of  rats  intramuscularly,  and' ifttra. 
pleurally  injected  wi.th  chromite  ore  roast  suspended  in  lamb's  ; 
fat  will  be  continued, 

' The'lcng  tem'irihalatibn' e^qjeriment  on  rats  at 

guinea  pigs  which  ara  being  ejqp-psed.  to.  chromite  ore.duot  wilL . . 
likewise  be  raaintaii;ed-,       ;     -,-    ■,,•... 

■  A;  reac^tivation.  of  ..cj^moimmunity  experiments  . 
.conducted  during  1954  is  cont  on  plated  if  proper  personnel  arranf - 
■■.;..      mentS'  can  be  made.      Prepa,rati  cans.;  for  the  future  study  of  arti- 
ficially produced  chrpmivimr.nu:cleoprote.in  .complexes  are  made,. 

Inhalation  ejq^eriments   in  which  rats  and  guiii 
■  "  .        pigs  are   exposed  to  nickel,  dust  >dll  be  continued, 

11,  RESEARCH  .  -  ■    .'    ■ 
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15.  PUBLICATIONS:-  Hueper ,  W,_G,,  Experimental  Studies  in  Metal   Cancerigenesi . 

.  ■  •  -    :  IV,     Cancer  Produced- by  Parent erally  Introduced.  Metallic 

Nickel,  J.  Nat,   Cancer  Inst.  16:55-73,  1955.     •    ,  . 

Hueper,    '4,  C,,  Experimental  Studies  in  Metal  Canc.erigenesi 
..      VII,      Tissue  Reactions  to  Parenterally  Introduced  Powdered 
Metallic  Chroniium  ard  Chromite .  Ore ,  J,  Nat,  Cancer  Inst, 
16:447-469,.  1955. 

Hueper,    •',  C,  Silicosis,   Asbestosis  and  Cancer  of  the  Lurii 
Am.,  J  J  Clin.  Path.  25:1388-1390,  1955. 

16.  Sept,  12  &  13,   1955-Conference  of  the   Study  Section  on  Enviroranen'tal  Carci- 
ogens',  NCI.  Stone  House,  ,NIH.   "Nickel  Carcinogenesis",-  by  invitation  of 
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9.  PHOJECT  DESCRIPTION 

jobjectives:     The  demonstration   of  narked  regional  variations  in   the  relative 
frequency  of  canccjrs  of  the  alimentary  tract  suggests  that  l9cal 
differences  in  the   character  and/or  amounts   of  environmental, 
particularly,  dietary  agents   possessing  carcinogenic  properties,  might  account 
to  some  degree  for  these  fluctuations.     Since  carcinogenic  pollutants  of  water 
j  employed  for  human  consumption  as  drinking  water  or  used  by  vegetable  and 
j  animal  life  furnishing   foodstuffs  might  supply  such   exposures,   studies  were 
undertake  for  demonstrating  the  p?esence  of  carcinogenic  factors  originating 
from  industrial  sources  in  raw  water,     PreAaous   investi^tions  had  shown  such 
agents  in  raw  water   contaminated  by  effluents   of  an  oil  refinery.      The  present 
experiments   extend   these  studies  to  carbon  adsorbates  prepared  from  raw  water 
polluted  with  effluents    of  a  coke  oven  plant.      The  project  on  oysters  ob- 
tained from  waters  polluted  with  ship  fuel  oil  assigned  to  and  reported  by 
Dr.  H.  Cahnmann,  represents    an  additional  extension  of  this   project. 

Methods  Employed:     C57  black  mice   are   painted  twice  a  week  with  the  eluate. 

Major  Findings  :     None 

Significance  to  Cancer  Research:      The   prolonged  and  often   life-long  exposure 
of  humans  to   carcinogenic  matter  contained  in  foodstuffs  might 
well  provide  the   cause  for  the  development   of  cancers  in  the 
alimentary  tract.     Studies   of  the  described   type  therefore,  might   provide 
clues  concerning  the   sources  and   types  of  specific   exposures  sustained  by 
different  populations  and  their  relation  to  epidemiologic  differences  in  the 
incidence  of  gastrointestinal  cancers. 

Proposed  Coiarse  of  Project:     Continued  application  of  the  Adsorbate  to  mice, 

RESEARCH 

Adsorbate  was  supplied  by  Sanitary  Engineering  Center,    U.S.   Public  Health  Ser- 
vice, which  studies  the  chemical  aspects  of  these  adsorbates  in  this  coopera- 
tive venture , 
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9 J  PROJECT  DESGRirTION 

Ob.leptives :      The   objective   of  this  investigation  is  to  determine  whether 

appreciable  amounts  of   polynuclear  aromatic   hydrocarbons, 
partici^Iarly  those  in  the   "carcinogenic  range"    (I.e.,   those  containing  4-6 
condensed  rings)  are  present  in  oysters  collected  in  polluted  water. 

Methods   Employed ;     Oysters  collected  in  badly  polluted  water  were  exhaus- 
tively extracted  with  methanol  after  removal   of  the  shells. 
The  methanolic  extract  was  furth.er  fractionated  by  solvent  partition  and 
saponification.     The   non-saponlflable  fracticn   thus   obtained  was   subjected 
to  multiple    chromatographic    fractionations,  using  a  number  of  different 
adsorbents  and  development  methods    (cf.  project   A).     These   fractionations 
are  still  being   continued.      Between  100  and  200  fractions   have  been  obtained 
so  far.     They  all  have  been  evaluated  spectrophotometrically.     Samples  of 
individual  polynuclear  aromB.tic  hydrocarbons    and  of  related  aza  compounds 
(most   of  them  only  avai.lable  in  an  impure  state)  are  being  purified  chromato- 
graphlcally.     Then   their  absorption  spectra  (and  in    some    cases  their  fluores- 
cence spectra)  are  being  det^^rmined.      These   spectra  serve  to  identify  the 
spectra  of  oyster  extract  fractions. 

Major  findings;     The  non-saponifiabltJ   fra.ction  obtained  from  5  kg  of   shell- 
free  oysters  contains  a  small  amount   of  polynuclear  aromatic 
hydrocarbons,   apparently   considerably  less  than  the  amount  found  by 
Zechmeister  and  Koe   in  certain  ba.tchos  of  barnacles.      The    "hydrocarbon 
fraction"  amounts   to  rou,5hly  500  mg;   however,    a  considerable  percentage  of 
this  amount  appears  to  represait  hydrocarbons   other  than  polynuclear  aromatic 
ones.     So  far,  the  presence  of  naphthalenes    (2  rings),   pjrrene,   fluoranthene 
and  chrysene    (4  rings)  has  bfjen  proven,   the  presence  of  benz(a)anthracene 
(4  rings)  or  a  derivative  thereof  made  almost    certain,  and  the  presence  of 
phenanthrenes   (3  rings)   suspected.     Trace  amounts  of  cither  benzo(a)pyrene 
(5  rings)   or  a  structurally  closely  r  lated  substance   have  been  detected. 
This   compound  is   being  Investigated  furtl-icr.      The  hydrocarbon  fraction  of 
the  non-saponlflable  ma.terlal   cont.ains  weakly  fluorescent  substances  not 
belonging  to  the   group  of  the  polynuclear   fully  aromatic  hydrocarbons.   They 
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Ma.i  or   find  in  .^s  ( c  o  nt ) : 

are  supposed  to  be  at  least  partly  aliphatic  or  naphthenic  ,  A  sterol  has  als( 
been  isoliited  from  the  non-saponifiablo  fraction  in  pure  form.  It  is  probabl; 
ostreasterol,  a  rare  sterol  described  by  Vf,  Bergna.nns  A  number  of  yellow  and 
green  pigments  are  also  present  in  the  non-saponif i able  fraction,  and  .further- 
more a  raa.terial  that  forms  a  colloidal  solution  with  water  and  a  transparent 
gel  with  cyclohexane,  or  n-pentane  ,  This  material  vhich  is  perhaps  derived 
from  a  phosphatid  forms  a  brium  salt  not  yet   investigated, 

Sl^ificance  to  cancer  research;  It  has  been  shown  by  Zechmeister  et  al,  tha 
certain  marine  animals,  such  as  barmcles,  are  able  to  take  up 
polynuclear  aromatic  hydrocarbons  from  their  surroundings  and  to  store  thoa  i' 
their  todyp  From  a  public  health  point  of  view  it  is  of  greater  interest  to  ' 
show  whether   sueh   edible  marine   anirmls   as  e.g..   oysters,   behave   sirailcirly. 

Proposed  course  of  project;      The    identifiaitian   of  the   individual  polynuclear 

hjdr.'ocarbons  in  the  investigated  trtch  of  oysters  is  to  be 
continued.     Some  of  the  other   constituents  of  th3  r.on-saponi liable    fraction    . 
should  be  better   characterized.      It  will  be    of  interest  to  inv^^stigate  whethc' 
polynuclear  aromatic  hydrocarbons    can  also  be  found  in  oysters  collected  in  Is 
polluted  or  in  practically  non-polluted  water, 

11,     Research 
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9.  flROJECT  DESCRIiTION: 

Ob.iectives;      "fter  the  presence  of  benzo(a)pyrene  in   Imerican  shale  oil 

had  been  established  and  the  •^moxint  of  benzo(a)pyrene  present 
evaluated  quantitatively,  it  was   of  interest  to  detenuine  whether  carcinogens 
other  than  benzo(a)pyrene  are  present  in  shale   oil. 

Methods   employed;     A  large  number   of  chromatograptiic   fractions  and  of  dis- 
tillate fractions  vrfiich  were   obtained  previously  during  the 
fractionation  of  shale  oil  and  v/hich  were   shovm  to  be  free  or  essentially 
free  from  benzo(a)pyrcne,  were  worked  up  in  order  to  make  them  suitable   for 
bioassays.      This   included  removal  of  solvents,    removal  of  paraffin  where 
ineoessaiy  and  incorporation  into  a  suitable  solvent.     The  resulting  samples 
were   submitted  to  Dr.  Hueper  for  bioassays. 

Major  findings :  ) 

) 
Si^ificance  ■)     See  Dr,  Hueper 's  report 

) 
Proposed  Course  of  Project) 

Research 


INTRISS  FOR  IT-TIS   12,   13,  14  arri  16. 

PUBLICATIONS:     Detection  and  Quantitative  Detc-rmination  of  Benzo(a)pyrene 
in  American  Shalo   Oil,   Mai.  Chem,  27,1235(1955)  -  This 
publication  deals  v>rith  the  methods  used   in  the  fractionation 
of  shale  oil  and  not  i-dth  the  results  obtained  in  the 
bioassaj'-s. 
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IROJSCT  DESCRIPTION  , 

)ject:   -  Metabolism  of  Chromium  and  Certain  of  Its   Compounds 

jprojcct  A: 

ibjectivcs;      In  view   of  the  high  incidence  of  cancer  of  the  lung  in  primary 
chromium  producing  and  processing  industrj'-,  it  is  desired  to 
attempt  to  ascertain  the  etiologic  factor  or  factors  involved, 

jethods  Employed:     Chromlte  ore,  which  is. the   source  of  chromium  in   all 
i'  primary  chromium  producing  and  processing  industry,   althou^ 

Ihemically  resistant  to  most  dissolving  agents   (acids)  is  dissolved  by 
lixidative   alkaline    fusion.   It  is   corrmonly  observed  in  autopsy  specimens  of  the 
J.ung  as  a  bro\mish  deposit.     Since  the  particle  size  for  maxlmma  alveolar 
Retention  is  in  the  neighborhood  of  1  micron   (depoiding  on  density)  and  the 
Limiting  size  for  passage  of  the  nasal  filter  is   around   5  microns,   it  was 
Relieved  that  such  small  particles   of  chromite  ore    (0-4  microns  particle  size) 
iiight  be   oxidatively  dissolved  in  the  lung  in  the  presence  of  the  salts  present 
'.n  the  body   fluids  and  the   pH's  above   7  encountered  there. 

Powdered  chromite   ore  was  fractionated  into  particles   in  the 
r.tnge  0-4  and  4-8  microns.      Fcwdered  metallic  chromium  (for  which 
:iiere   is   little  reported  evidence  of  carcinogenicity)  was  prepared  likewise 
for  purposes  of  compa,ri.son.     In  vitro   aeration  experiments  were   carried  out 
In  various   arrangements  of  aeration  tubes    and  buffer   ionic  strength   and  pH 
(between  6  and  8)   omploying  the  chromite   ore  fractions  and  metallic  chromium 
fractions.     The  microgram  and  submicrogrnm  amounts   of  chromium  dissolved  were 
detected  by  analytical  methods   adapted  from  those  previously  reported  in  this 
study, 

J   .;  During  the  progress  of  the  work  with  chromite  ore   informa- 

I  tion  reached  the   section  relative  to  the  increased  incidence  of 

iCancer  of  the  lung  among  iron   (henvatitiO  mining  workers.     In  some  of  the  later 
experiments,   simult^oous  solubilization  of  iron  along  with  chromium  from  the 
jdiromite  was  studied. 
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M.I. 3 or  Findings  ;       The  solubilization— i^-raticn  c^q^eriments  vdth  micron  ind 

subraicron  size    particles  of  metallic  chromium  and  chromite  ore 
in  various  buffer  media  at  pH's  between  6  &  8  indicate  that  all  amounts  of 
chromium  reported  in  the  blood,   urine  and  tissues  of  workers  in  primary- 
chromium  producing  and  processing  plants  can  be  accounted  for  by  the  oxidat 
solubilization  of  chromite  ore   inhaled  and  deposited  in  the  lung  of  the  wor 
That   the  process  involved  in  vitro  is  necessarily  an  oxidative   solubilizati 
was  proven  by  aeration  of  chromite  ore  under   identical  conditions  with  a 
streani  of  nitrogen  carefully  freed  of  o:cygen  by  passage   through  a  series  of 
absorption  towers  of  vanadous  sulfate  and  suitable   scrubbing   and  washing 
towers  follcwing  the   oxygf^i  removing  solutions.     No  increase  in  chromium  co  • 
tent  in  the   aeration  media   (above  the  initial  blank  value)   in  the  nitrogen 
experiments   was  observed  in  a  period  of  6  weeks. 

The   rate  and  extent  of  solubilization  is  a  function  of 
particle    size  since   (as  would  be  expected  for  the  greater  suri 
area  for  the   same  mass)  the  chromium  concentration  reached  a   smaller  value  i 
the  same  time  with  the  4-8  micron   fraction  than  \iith  the  0-4  micron  fractic, 
which  fraction  is  also  of  greatest  bioloe;ical  interest.     Solubilization  of 
metallic   chromium  by  the  same  processes  was  significantly  sla/fet  than  that- 
of  chromite  ore. 

The  particle  size  distribution  of  the  fractions  coUoct 
has  been  evaluated  from  electronphotoraicro graphs  and  the  mass  mean  density 
is  being  evaluated. 

Significance  to  Cancer  Research;     In  this   particular  field   of  industrial 

•cancer  from  en-vironmental  causes,  the  highly  excessive  incide  : 
of  cancer  of  the  lung  in  primary  chromium  producing  and  processing  industr 
(some  29-30  times  normal   incidence)  has  been  somewhat  mystifying  as  to  the 
causal  agent  and   inability  (at   least  until  the  present)  to  reproduce  simil' 
lesions  in  laboratory  anirtals   with  several  of  the  materials  encountered  in 
this  industry.     Tl?e  thesis  is  advanced  as  a  result  of  these  yst  incomplete; 
studies  that  inhaled  chromite   ore   dust   (-md  to  a  lesser  extent  metallic' 
ciiromium)   acts  as  a  reservoir  of  deposited  chromium  feeding  microgram  and  i 
submicrogram  quantities  into  the  body  and  in  particular  the  lung  tissues    ; 
surrounding  the  deposits.      The  materials  have   previously  been  considered    ' 
physiologically  inert,    although  Hueper  and  Mancuso   suggested  that   chromitf 
ore  might  be  a  factor  in  pulmcnary  cancca'  in  the  chromium  industry. 

Proposed  Course  of  the  Fro.ject;       The   in  vitro   chemical  studies  will  probe Ly 

be  completed  within  the  next  two  months.     It  is  proposed  to 
deposit  the  smaller  size  fracticn    (0-4  microns)  of  chromite  ore   (and  perh£3 
metallic  chromium)  into  the  lungs  of  animals,  rabbits,   by  an  operative 
technique  that  will  preclude  entry  by  ingestion  and  then  to  ascertain  chriiii'i' 
levels  in  the  various   remote  and  barrier -isolated  tissues,   i.e.,  brain,  t'tes, 
•  as  a  test  of  the  reservoir  hypothesis.     Other  in  vivo  oxperinients  may  be 
devised  depending  on  the  outcome  of  Initial   C35)eriments. 
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Project:  -Metabolism  of  Chromium  f=nd  Certain  of  Its  Compounds 

Subproject  B:     Interacticn   of  chromium  compounds  vdth  proteins: 

Methods:       Previous  work  employing  egg  nroteins  and  hum3.n  plasma  indicated 
binding  of  both  Cr-^'I     nd  Cr       to  these  proteins.      These  studies 
were  conducted  in  ccnjunctiai  i-dth  immunological  studies  in  progress  \vith 
Q-plll  qnd  Cr       protein  complexes.     Equilibrium  dialysis   and  modified  equilib- 
rium dialysis  techniques  were  employed  to  ascertain  binding  to  proteins. 

Major  Findings:     In  addition  to  those  findings  reported  previously,   studies 

have  continued  with  purified  individual  human  plasma  protein 
components.      At  physiological  pH  C'Z«35)   of  blood  both  Cr-'--'--^  and  Cr^  are 
bound  to  human  serum  albumin,     Cr"-'-  is  not  bound  by  human  gamma  globulin 
under  the  s^mie  conditions. 

Significance  to  Cancer  Research:       The  protein -chromium  binding  studies 

are  part  of  the  overall  program  directed  toward  the  discovery 
of  the  etiologic  factor  in  lung  cancer  of  workers  in  primary  chromium  pro- 
ducing and  processing  plants.     It  is  possible  that  chromium  or  one  of  its 
chemical  compounds  is   this   factor. 

Proposed  Course  of  Project:     It  is  projected  that  the  investigation  of 

chromium  III  and  VI  compounds  and  their  combination  with  proteins 
be  extended  from  plasma  proteins  to  lung  tissue  proteins  and  nucleoproteins , 
The   interaction  studios  are   prinarily  conducted  in  connection  with  immuno- 
logical investigation  of  certain   chromium  haptens   in  the  hope  of  developing 
a  practical  test  that  could  detect  exposure  of  workers  to  chromium  or  its 
j    compounds, 

I 

Note:     During  the  course  of  the   dialysis  studies   of  chromium-protein 

combinations  certain  dialysis   techniques  were   adapted  in 
collaboraticn  vdth  Dr.  Elizabeth  Roboz  of   Georgetown  University 
Medical  School  for  the   concentration   of  biological  fluids  of 
low  protein   a)ntent.     This  has  provoi  to   be  a  very  useful 
technique  to  workers  in  biodiemistry  .and  physiology  desiring 
to  assay  or  isolate  proteins   from  such  fluids  as  urine,    cerebro- 
spinal fluid,  ascitic   and  cj^st   fluids,    as  evidenced  by  over  i*50 
j  requests  for  reprints    of  tMs   article, 

Uj    Research 
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' ,  ■  Medicolegal  and  Public  Health  Activities  and  Considerations  on  Occupational, 
Environmental  and  Traumatic  G.'ancers 


.     W,  C.   Hueper 

PRINCIPAL  INVESTIGATOR (S) 


OTHER  INVESTIGATORS 

PROJECT  DESCRIPTION 

Objectives:       The  rapid  increase  in  factual   knowledge  on  the  actual  and  potential 
exogenous  causes   of  hxmm.  cancers  has  brou^t  about  an  augmented 
awareness  of  environmental  cancer  hazards  and  has  necessitated 
ccntinuous    adjustments   and  modifications  in  previously  existing  concepts  and 
attitudes  toward  these  ccnditions  for  medicolegal  reasons  and  in  considerations 
of  their   importance  as  public  health  hazards.     The  numerous  data,  observations 
and  interpretaticns   of  informatiai   on  environmental  cancers  continuously 
collected  and  evaluated  were  used  for   the  clarifications  of  often  complex 
situations  and  for  integrating,   sj'steraatizing  and  coding  the  available   evidence 
for  the  purpose  of  its  compet<3it  >and  rational  use  in  medicolegal  and  public 
health  respects. 

Methods  Employed:     All  published  data  r dilated   to  envircnmental  cancer  hazards 
and   carcinogens  were  collected  and  assessed  as  to  their  scien- 
tific and  practical  significance  to  the  human  problems, 

Esqjert  opinions  were   rendered  to  the  Bureau  of  Employees' 
Compensation,  U,  S.  Department,  of  Labor,  in  a  considerable  number 
of   claims  for  conpensatlcn  advanced  because   of  an  allegedly  occu- 
pational or  service-connected  traumatic  origin  of  cancers  v^ich  developed  in 
anployees,     ... 

A  monograph  on  the  scope  and  methods  of  control  of  potential 
cancer  hazards  from  food  additives  and  contaminants  was  prepared 
for  the  Food   Protection  Board,  National  Research  Council,   on  its 
request. 

Major  Findings:     1.     The   evidence. on  hand  indicates  that  environmental   carcino- 
genic agents  may  accoxint  for  a  considerable  number,  if  not  the 
majority  of  human  cancers  affecting  various  organs   and  tissues, 

2,     The  existing  knowledge  on  environmental  carcinogenesis 
is   highly  defective  and  suffers  from  lack  of  medical  awareness  of 
ani  interest  in  the  problem,   from  an  almost  complete  absence  of 
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9.      PROJECT  DESCRTFTTnN(cont) 

J'l-'.jor  Ti-indingsCcont ) : 

reporting  of   cases  of  occupationsJ.   cancer  >y  the  parties 
concerned,   and   from  insufficient   funds,    facilities  and 
personnel  for  ■•\n  adequate   study. 

Significance  to  Cancer  Research:  •  Cancer  control  by  preventive  measures 
cannot  be  practiced  without  factual  kncwledge  on  the  causes 
of  CTncers  and  tne  conditions   of  exposure  to  the  causal  agents' 
Environmental  agents  are   at  present   the  cnly  established  causes  of  human 
cancer.     Any  additions  to  this  knowledge  and  any  improvements  in  the  interpc- 
tation  of  the  existing  data  and  their  practical  application  are  therefore,  >, 
direct  and   considerable   significance  to   cancer  research  applied  to  the 
human  problem. 

Proposed  Course  of  Project;  Efforts  to  acquire  and  collect  data  on  enviro:t 
mental  human  carcinogenesis  will  be  continued.  Such  data  willl 
be  evaluated  for  their  scientific  and  practical  value.  This 
information  will  be  disseminated  in  publications ,  addresses,  and  e:!q3ert 
opinions.  Preparations  are  being  made  for  the  organization  and  agenda  bf  a 
Symposium  on  potential  cancer'  hazards  from  food  additives  and  contaminants  < 
to  be  held  at  Rome,  Italy,  in  August  1956  and  sponsored  by  the  International 
Union  Against  Cancer, 

11. 


BUDGET  ACTIVITY 

m  ENTRIES  FOP  IT!;MS   12,   13   and  14. 

15.     PUBLICATIONS: 

Hueper,     ^  C,  Occupaticnal  Cancer   Hazards.     Safety  Standards,   Bureau  Labor.: 
Standards,  4:'l-4,   19.55. 

Hueper,  ''^  C.,  Occupational  Cancer  Hazards,    Proc,   40th    \nn.   Conv,   Internet. 
\ssoc,    Industr.    Ace.    Boards  &  Commissions,   1954,    Bull.  180,   U.  S. 
Depart.  Labor,   1955,    p.   126-144. 

Hueper,  ''■,  C,  Medicolegal  Aspects  of  Cancer,    ,'',m,  J,   Clin.  Pathol,   25:ll6*" 
125,  1955. 

Hueper,    '-K  C,   Considerations   for   the  Selection  of  Chemicals    for  Carcinoger: 
Screening.     Arch.   Industr.    Health,  11:494-504, ■ 1955. 

Hueper,  ''.  C.,  Environmental  and  Occupational  Cancer  Problems  in  Ohio.  Ghi(  s 
Health.   7:6-13,  1955. 

Kotin,   P.  and  Hueper,  W,   C,,     Relationships   of  Industrial  Carcinogens  to 

Cancer   in  the  General  Population,   Fubl,  Health  Rep,  70: 331-333, 195.'| 
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Hueper,    'h  G«,  TraiuTB   and  Cancer,   J.  A.  M.  A,   IN  Press, 

Hueper,  ^f.  C,   Causal  and  Preventive  Aspects  of  Environmental  Cancer. 
Minnesota  State  Med,    J,,   in  press, 

Hueper,  ^'f,  C,,   Prevention   of  C3.ncer,  in  .2nd   edition  of  Treatment   of  Cancer 
and  Allied  Diseases,  Editors,   Pack  ind  Ariel.     Publishers :Hoeber- 
Harper,  New  York. 

Hueper,   ^'h  G,,  Environraental  Cancer,  in  ;^d  Edition,   rhysiopathology  of 

Cancer,   'Editors,  Homburger    and    Fishman,   Publishers:   Hoeber-Karper, 
New  Yoric, 

Hueper,    'f.  'C. ,,  Envi-ronmental  Factors  in  the  Production  of  Hviman  Cancer,   in 

CANCER,  Editors:-  Lord  Horde  rand  R,  1^'%  Rayen,   Publishers:   Butterworth' s, 
London,  England. 

,161    ADDRESSES  BEFORE  SCIENTIFIC , S0CIETIK3  GIVEN  BY  INVITATIO'I: 

Jan,  24,  1955  -  Scientific  Session  of  Council  on   Industrial  Health,  A.  M.  A, 
Clinical  Center   '.uditorium,      Iddress:-  "Occupational  Cancer  -  /ai 
Industrial  Disease  Problem."     Chairman:  Dr.   J,  M.  Lynch,  NIH. 

February  2,  1955  -  Seminar  -  Institute  for  Cancer  Research,  The  Lankenau 
Hospital,   Philadcelphia,      "The   Significance  of  Spideraiologic  and 
Experimental  Evidfjice  in  the  Establishment  of  EnvLronmental  Cancer," 
Invitation  of  Dr.    Robert  Briggs . 

March  24,   1955  -  Guest  Lecturer  -  Military  Preventive  Medicine  Course  at  Arrry 
Medical  Service   Graduate   School,   >Jashington,   D.   C.      Title  of  Lecture: 
"Industrial  Cancer",     Invitation  by  Col.  Charles  H.  Moseley,  M.C, 
Dir,  Div«  Preventive  Medicine. 

April  1,  1955  -     Principal  Guest  Speaker,  Industrial  Medical  Association, 

Kansas  City,  Missouri,      \ddress:    "Industry  Vs.  Cancer,"     Invitation 
by  Dr,  Terry  E,  Lilly,  Jr.,   President,  above   Association, 

M-arch  2,   1955  -  Memorial  Center  Lecture  titled: -"Carcinogenic  Hazards  in 
Modern  Industrialized  Societies,"     Invitation  of  Dr,    Frederick  S. 
Philips,  Chairman  Seminar  Committee,   Memorial  Cancer  Center,  New  York. 

May  3,   1955  -  Lecture  to  Cancer  Control  Class  on  "En^/ironmental  Carcinogens," 
Yale  University,  Departaent  Public  Health,  New  Haven,    Invitation  by 
Dr.   Edward  M,  Cohart. 

May  23,   1955  -   \ddress  -   "Causal   and   Preventive  Aspects  of  Environmental 

Cancer",  Minnesota  State  Medica.l  Society   and  Mimesota  Division  of 
the  .American  Cancer  Society,  Minneapolis,    at  the  invitation   of  Mr. 
Allai  Stone,   Exec.  Dir.   Minnesota  Div,     ICS  and  Dr.  Wangensteen, 
Program  Director. 
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June   3,   1955  -  Address  to  Session  on  Legal  Medicine,    Atlantic  City,   Annual 
Meeting  of  the  American  Medical  Association  on  the  subject: -"Trauma 
and  Cancer,"     Invitation  by  Dr.  Richard  Ford, 

September  16,   1955   -  Confer'ence  of  Field  Investigators,    Field  Studies  Sectic 
NCI.     Bld-t.   T-6,  NIH.     Guest   Speaker  at  1-week  conference   on  ^iept.lS- 
Title :-"Recent  Developments  in  Environmental  Carcinogenesis," 
Chairman:-  Dr,   S.' C,   Ingraham,     Invitation  by  Dr,  R,  Kaiser. 

November  6,   1955  -  Presaited  Guest  Lecture  at  the  Annual  Meeting  of  the 

American  Society  for  the  Study  of  Arteriosclerosis,   Hotel' Sheraton, 
Chicago,   111,   "Arteribscleros is   and  Cancer:   A  Study  in  Relationships  J 
Invitation  of  Dr,  Chas,   F.    -Jilkinson,  Jr,  Chairman,  Program  C»mmitteel 

November  18,  1955  -  Presented  an  informal  talk  on  the  subject  of  "Potential 
Industrial  Carcinogenic  Hazards"  during  the  luncheon  meeting  of 
executives  of  the  Arthur  D.  Little  Corporation,  Cambridge,  Mass.   at 
the   invitation  of  Dr.  Charles  Kehsler, 
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6J:  Studies  en  Occupatiaial  and  Environmental  Respiratory  Cancer  Hazards  Caused 
I  by  the  Inhalaticn  of  Carbonaceous  Air  Pollutants   (Ceal  Tar, 

Petroleum  Asphalt,   Cutting  Oil.  Coffee  Roast  Soot). 

¥«  C,  Hue  per 


lfa»  Wi  Payne 


9<j  PROJECT  DESCRIPTION 

Objectives!'     The  alarming  rise  of  lung  cancers  during  recent  decades  has 
directed  attention  to  combustion  and  oxidation  products  of 

I  various  types  of  carbonaceous  matter  (coal  soot,   coal  tar,  dust 

and  fumes,  carbon  blacks,  petroleum  asphalt  dust  and  fames,   cutting  oil  mists, 
diesel  and  gasoline   engine  exhausts,   tarry  fumes   from  tobacco  products,    sooty 

I  material  from  roasted  coffee,    oxidation  products  of  evaporated  gasoline)  which 
;  I  pollute  to  an  increasing  degree  the  occupaticnal   and  general  human  environment, 

i  The  study  of  coal  tar  and   petroleum  asphalt  fumes,    cutting  oil  mists,   and 
coffee  roast  soot  was  chosen,  since  the  first   three  mentioned  agents  are 
potentially  important  occupational  respiratory  carcinogens  which  have  attrac- 
ted little  attention  by  other  investigators,  while  the   fourth  was  selected 
because  it  mi^t  play  a  significant  role  in  accounting  for  the  astoniehly 
high  lung  and  larynx  cancer  morbidity  and  mortality  rates  in  New  Orleans 
where  coffee  roasting  plants  and  air  pollution  caused  by  their  effluents  are 
environmentally  unique  features. 

Methods   Employed*     a)     Coke  oven  tar   and  petroleum  roofing  asphalt  are  heated 
by  an  electric  device  within  exposure   chambers  to  275°  C;  and 
320°  C,  respectively i     Large  amounts    of  fumes  are  thereby  given 

^f  by  these  materials. 

The  temperature  within  the  chambers  is  kept  at  a  level 
of  about  760-730  p^  by  the  introduction  of  cooled  air  generated 
by  an  air  conditioning  unit;     Rats  and  guinea  pigs  are  exposed  to  the  fimies 
far  8  hours  daily  about  five   times  per  week. 

The  carcinogenicity  of  the  coal  tar  used  was  estab- 
lished by  the  development   of   carcinomas  of  the  skin  in  all  sur- 
vivors of  a  series  of  25     C57  black  mice  painted  for  6  months  with  this   coal 
tar  and  by  the  demonstration  of  sarcomas  in  the  thighs  of  mice  intramuscularly 
injected  with  the  extract  of  the  filter  pad  in  which  the  fumes  which  had 
passed  the  cdiamber  had  been  absorbed.     Similar  tests  were  recently  started 
with  the  petroleum  asphalt  used* 
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Hueper,   W.  C,  An  analysis  of  the  environmental  causes  of  lung  cancer, 

p,  149-179,  Proc,  Mid- Year  Meeting,   1954,  Ant,  Pharmaceut,  Manuf. 
Assoc,   New  York,  1955, 

Hueper,  W,  C,  Lung  cancers  and  their  causes,,  CA-A  Bulletin  of  Cancer 
Progress,   5:95-100,  1955. 

Hueper,  'f,  C»,  Envircnnental  Lun?;  Cancer.  Proc,  First  Canadian  Cancer 

Research  Conference,  1954,   National  Cancer  Institute  of  Canada, 
Academic  Press,   Inc.,  New  York,  1955,  PP.  1S6-236, 

Hueper,  VI,  C.,  Envircnraental  Causes  of  Cancer  of  the  Lung  Other  than  Tobacco 
Smoke,  Dis,  Chest.,  In  Press. 

Hueper,  ^',  C,  A  Quest  into  the   environmental  causes  of  cancer  of  the  lung, 
Publ*  Health  Service  FUbl,  No,  452,   1955. 

Hueper,  W.   C,  Environmental  cancer  of  the  lung.     Acta  Unio  Internat,  Contra 
Cancrum.     In  Press, 

HONORS  AND  AWARDS  RELATING  TO  THIS  PROJECT: 

Jan,  28-29,   1955  -  Special  Conferenee  on  Lung  Cancer  and  Heart  Disease, 

Princeton  Inn,  N.  J.     Sponsored  by  ihe  American  Cancer  Society, 
"Environmental  Causes  of  Cancer  of  the  Lung",  Invitation  of 
Dr,   Harry  M,  Weaver, 

March  15,  1955  -  Panel  Discussion  on  Smoking  and  Lung  Cancer,     Clinical 
Center  Auditorium,  NIH,  "Envircaimental,  Occupational  and 
Industrial  Cancer," 

March  21,  1955  -  Semimr-  Talk  to  Chanistry  Department,   The  Catholic  Uni- 
versity of  America,  I'^ashington,  D,   C.     "Smoking  and  Lung  Cancer." 
Invitation  of  Dr,  J,  T,  Vanderslice, 

June  2,  1955  -  Address  -  "Environmental  Causes  of  Cancer  of  the  Lung  Other 
Than  Tobacco  Smoke"  ,     Symposium  of  American  College  of  Chest 
Physicians  on  "^Vhat  Is  Causing  the  Increase  of  Cancer  of  the  Lung", 
Hotel  Amhassador,    \tlantic  City,  N.  J.     Inv.  by  Dr.  Edgar  Mayer, 

October  14,   1955  -  ^  invitation  of  Mr,  C.  R.  Houchins,  Secy,  Assoc.  Physici- 
ans and  Surgeons  of  the  P.  R.R.     "Industrial  and  Industry-Related 
Lung  Cancer  Hazards".  Clinical  Center  Auditorium,  Association 
of  Physicians  and  Surgeons  of  the  Femsylvania  Railroad, 
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Objectives:-    The  objective  of  this  investigation  was  to  determine  whether 

heating  of  tar  in  a  closed  chamber  under  conditions  simulating 
those  prevailing  in  tar  processin'^  industries,    will  contaminate  the   air  pass- 
ing through  the  chamber  ^'dth  appreciable  mounts  of  polynucle?r  aromatic  hydro- 
carbons, particularly  those  in  the   "carcinogenic  range"  (4-6  rings). 

Methods   employed:     The   cellulase    filters  received  from  Dr.  Hueper  and  Itr,   Payne 

contained  a  large  anount  of  verjr  dark  brown,   sticky  material. 
This  mateilal  was   fractionated  by  solvent  extraction,  followed  by  chromatog- 
raphics on  activated  a  limine,  and   on   partly  deactivated  silica  gel.  The   frac- 
tions obtained  were   evaluated  sptctrophotometrically , 

Major  findings:     Althou,*  all  fractions  obtained  still  represent  mixtures 
of  compounds,   no  attempts  were  made  to  break  them  down  into 
individual  compounds  v^^ich  would  necessitate   a  series  of  additional  chromato- 
graphic fractionations    and  spectre  photometric   evaluations.     The  spectra 
obtained  from  the   still  rather  crude  fractions   already  permit  the  following 
conclusion:-  -  Polycyclic   aromatic   hydrocarbons   .are   present  in  considerable 
quantities.     The   ones   of  lower  molecular  weight  (2  and  3  rings)   are  by  far 
predominant,   but  higher  ring  sj'-stcms   ctuild  also  be  detected. 

Significance  to  cancer  research:      ) 

)   cf.  Dr.    Hueper 's  report 
Proposed  course  of  project:  ) 

1»    RESE;ffiCH(  Budget    .ctivity) 

^)  EMTPJVS   FOR  IT3IS  12,   13,   34,  15  and  l6. 
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FROJECT  TITLE     fractionatioi  of  polynuclear  aromatic  hydrocarbons « 
Project  A  "" 


',     H.  J.  Cahnmann ^^ 

FRINCIPAL"  INVESTIGATOR(S) 


:,    None 


Ol^HER  INVESTIGATORS 
FROJECT  DESCRIPTION 


0y®iiJ5iy®_?.'     ^  successful  and  efficient   chromatographic  resolution  of  a 

complex  hydrocarbon  mixture  depends   largely  oh  the  proper  choice 
of  the  adsorbent   and  elutioi  imthod  used.      In  order  to  make  a  rational  ex- 
perimental approach  in  future  investigations   (cf.   projects  B  and  C)  it  was 

necessary  to  evaluate  a  niimber  of  adsorbenta  and  elution  methods. 

Methods  an  ployed;     Test  substances   (either  benzo(a)pyrene  or  binary  mixtures 
of  hydrocarbons)  were  chromatographed  under  various  conditions, 
and  the  chromatograiMc  behavior  of  the  test   substance  under  these  conditions 
was  studied.     In  a   first  series  of  e^qjeriments  a  large  number  of  adsorbents 
were  compared  with  each  other  under  otherwise'  identical  conditicns.     In  a 
second  series' of  ej^eiaraents  a  comparative  study  of  two  different^  elution 
methods  was  made  with  a  given   adsorbent   and  a  given  solute.     In  a  third 
series  of  esq^eriments   the  influence  of  a  gradual  and   controlled  deactivation 
of  activated  alumina  as  well  as  of  silica  gel  on  the  diro  ma  to  graphic  behavior 
of  the  solute  was  recorded.     In  a  fourth  series   of  experiments  the  influence 
of  the  activation  temperature   on  the   performance  of  silica  gel  as  an  adsorbent 
was  investigated.     In  all  series  the  behavior   of  the  solute  (width, sharpness, 
rate  of  movement,    etc,  of  the  chroma.tographic  zones,   irreversible  adsorption 
of  the  solute,  degree  of  separation  of  a  solute  mixture,  etc)  was  recorded.' 

Major  findings  t     Different  brands  of.  activated  alumina  behave  very  differently. 

One  brand  appears  to  be  particularly  well  suited  for  the  separa- 
tion of  polynuclear  aromatic  hydrocarbons.     This   is  an  alkaline  fine  grained 
material.     Alkaline  aluminas  give  narrower  and  sharper   chromtographic  hydro- 
carbon zones  than  acid  or  neutral  aluminas.      It  would  be  desirable  to  use  a 
still  finer  grained  alumina   tlian  the  cne  at  hand  if  chromatographic  separa- 
tions are   to  be  performed  on  a  microscale.     Silica  gel (-vdier^  also  the  finer 
grain  sizes  are  more   effective  than  the  coarser  ones)  is  superior  to  activated 
alumina  in  many  instances.     Other  adsorbents  tried  aetJiL  to  be  less  effective 
than  alumina  or  silica  gel  although  the   limited  number  of  experiments  performed 
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'  Pro.i'^ct.  A(cont)  Hajor  findings  (cont) 

do  not   peimit  to  draw  final  conclusions.     The  use  of  partly  deactivated 
alumina  or  silica   gol   (obtained  through  controlled  deactivation  with  water) 
offers  in  many  instances  considerable  advantages  over  the  use   of  fully 
activated  adsorbents.     Heating  to  500°C.   (as  frequently  re commended ;transforn 
silica  gel  into   a  very  poor  adsorbent,   no  matter  v/hether   the  heated  silica   ■ 
gel  is  used  as  such  or  after  partial  deactivation.     Activation  at  150-200OC. 
yields  an  excellent   adsorbent . 

Significaice  to  cancer  research;     Most  analytical  investigations  of  carcino-; 

gens  of  the  polynuclear  aromatic  type   present   in  complex  mix- 
tures are  based  on  chromatograiiiic   procedures.      It  is,  therefore,  important 
to  study  the  optimal  conditions  for  such  chromatographic  fractionations, 
particularly  when  trace  amounts  of  carcinogens   are  to  be  detected(cf  .project: 
B)  ,     No  comprehensive   comparative  studies  of  this   sort  have  yet  been  pub- 
lished in  the   field  of  polynuclear  aromatic   hydrocarbons.      The  preliminary 
results   obtained  so  far  have   a].ready  been  of   considerable  help  in  various 
investigations  in  our  laboratory  {cf,   projects   B  and  C).     Particularly  the 
\ise  of  partly  deactivated  silica   gel  permitted  separations  which  were  hardlyi: 
possible  with   other  adsorbents. 

Proposed  course  of  project;  It  is  intended  to  publish  a  short  note  on  the  u; 
of  partly  deactivated  silica  gel  for  chromatografhic  fractiona-- 
ticais  in  general  and  for  the  separation  of  poljiiuclear  aromatic  hydrocarbons 
.in  particular.  This  method  has  onljr  cnce  been  hinted  at  in  the  literature,  , 
b»t  -never  has  been  described  in  detail  nor  ever  been  used  in  chromatographicli 
practice.  A  more  detaj.led  and  more  complete  treatment  of  this  subject  would: 
necessitate  considerably  more  experimental  work  which  was  not  possible  so  faf; 
due  to  pressure  of  time  and  to  lack  of  manpower.  This  holds  also  true  for  t 
other  preliminary  findings  mentioned  above  which  cannot  be  published  separ-  • 
ately  without  a  number  of  additional  ejqjeriraents.  Some  of  than  may  be  in- 
cluded in  a  publication  resulting  from  project  B, 

11.  Research  ■  ' 
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Studies  en   Possible  Cancer  Hazards  Related  to  the  Use  of  Focd   Dyes 
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I,    Elizabeth  J.  Lethco 


PROJECT  DESCRIPTION  :., 

Objective:     Hypothetical  metabolites  of   several  certified  food  dyes   are  known 
to   be   C'lrcinogenic  to  man*     This  project  is   designed  to  clarify 
the  metabolism  of  ti'O   such  dyes    -  Yellow  .;'J3  and  Yellow  OB  (F,D, 
and  C*  Y<5llow  fij  and  y^4).. 

Methods  Employed : 

1,  The  dye,   Yellow  AB,  was  purified  by  repeated  crystallizations - 
from  butyl  alcohol  ,and  subsequently  examined  for   traces  of  free  B-naphthyla- 
mine.      The  recrystallizations  were   repeated  until  no"  free  amine   could  be 
detected, 

2,  Several  hypothetical  met -ibo lite s  of  the  dye  have  been 
synthesized  and  studied  chroraatographically   and  spectre photometrically  to 
serve  as  reference   compounds  and  as  guides  in  the  isolation   of  the  actual 
metabolites, 

3«     The   purified  dye  has  been  administered  to  test  subjects  in 
three  ways: 

a)  Massive  doses  have  been  fed  to  dogs,  both    "single-shot"  and  also 
continually  for  several  days. 

b)  Varied  doses  hav.  been  admini stored  to  dogs  by  surgical  implantation, 
usually  by  insertion  into  isolated  segmsjnts  of  the  gastro-intestinal 
tract. (cf.   Report  of  Cancer  Surgery  Division,  Dr,    R.  R.  Smith  and 

n.   Cole.) 

c)  Quantities  of  the   dye  somewhat  in  excess  of  the  amounts  normally 
ingested  in  foods    have   been   ingested  by  humens  ,      In  each   case, 
the   excreta  have  been  collected  and  examined  for  the   presence   of 
these  metabolites    for  which  the   chromatographic  and  spectrophoto- 
metric  properties  have   been   i;stablished. 

In  addition,   advantage  has  been  tnken  of  the  large  scale  administra- 
ticn   of  the  dye  which  aonsists  of  consuinption  of  the  dye  in  normal 
foods  by  the  public   at  large.      Several  himdred  gallons   of  urine  were 
colleetod  from  the   public  at  large  and  concentrated.      This   concen- 
trate provides  a   fourth  test   object. 


PAGE  2  ' 
PROJ'-^CT  REPORT  POmi(cont) 

10.       0;iDR-212 
Si5ri:':L  NO. 

9.     PTDJV'XT  DE3CRirTI0N(cont) 

Methods  Enplqyed(cont) : 

In  the  clinics.l   phases  of  these   investigaticns,  members  of  the.  Surgery 
Branch,  IICI   (Drs.   R,  R.  Sniith  and  Jack  Waite)aro  cooperating. 


Major  Findings 


Results  thus    far  obtained  are-    inconclusive  but   suggest   the 
presence  of  a  carcinogenic  metabolite    of  the  dye,   Yellow  AB. 


''' Si^i  ficance  to   Cancer  Researdi: 


If  the  metabolism  of  food  dyes   produces  carcinogenic   substances,? 
then  the  removal  of  these   dyes  would  protect  the    general  public 
from  a  serious   cancer  hazard. 
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6.  Project  Title;  A  study  of  the  histopathologi.cal  characteristics  of  experi- 

mentally  induced  and  naturally  occurring  tumors  in  laboratory,  domestic, 
and  wild  animals, 

7,:  Principal  Investigator;  Dr»  W.  H.  Eyestone 

8,  Other  Investigators;  Dr.  Anton  M.  Allen 

9.  Project  Description; 

Objectives:  To  be  well  informed  through  experience,'  concerning  the  histo- 
pathologic  characteristics  of  these  tissues,  to  plan  experiments  and/or 
cooperate  with  other  scientists  in  the  interpretation  of  such  data. 

Methods  employed;  A  continuing  survey  of  the  histopathological  characteris- 
ItTcs  of  tumors  in  domestic  and  wild  animals  is  made  by  obtaining  these 
tissues  from  the  National  Zoological  Park,  from  the  NIH  Animal  Colony, 
and  from  practicing  veterinarians  throughout  the  U.S.A.  Through  con- 
tacts with  scientists  in  the  Cancer  Institute,  special  interest  fields 
are  selected  and  experiments  are  planned  with  these  scientists  so  that 
maximum  benefit  may  be  obtained  from  the  experimental  material  for 
pathological  evaluation. 

Major  findings;  Examined  and  described  over  325  autopsies  and/or  biopsies 
of  tumor  material  from  domestic  and  wild  animals  during  1955.  A  sum- 
mary of  these  findings  indicates  an  approximate  incidence  of  2,5^ 
tumors  in  aged  captive  wild  animals,  among  which  no  tumors  of  primates 
were  observed.  There  is  a  relatively  high  incidence  of  carcinoma  in 
old  dogs,  particularly  carcinoma  of  the  breast, 

A  functional  adrenal-cortical  carcinoma  in  Osborne-Mendel  rats,  the 
tissue  of  which  is  transplantable  and  functional  (causes  atrophy  of 
host  adrenals),  was  reported  in  the  literature,  (J.N.C.I,,  Dec,  1955) 

Significance  to  Cancer  Research;  A  broad  background  of  knowledge  of  the 

histologic  characteristics  of  tissues  from  experimental  animals  is  used 
to  interpret  data,  and  also  to  assist  scientists  not  having  specialized 
training  to  analyze  this  aspect  of  their  results. 

Proposed  course  of  project;   Continuation, 
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.  Project  Title:  A  study  of. the  naturally  occ^lrring  disea:ses  of  laboratory 
animals. 

Principal  Investigator;  Dr.  Robert  T.-Habemiann  .'""'""■"'"  v      '  -;■■-;■  -r.-— ~— 

■'•'"'      ■  ''■ 
.  I  Other  Investigators;  Mr.  Fletcher  P.- Williams,  Jr. 

, i Pro ject  Description: 

Objectives;  The  objectives  of  the  project  are  to  develop  healthy,  vigorous, 
"disease-free"  animals  for  research  vTorkers  at  the  N.I^H.;  conduct  re- 
search work  on  bacterial,  viral,  mycotic,  neoplastic,  degenerative,  and 
parasitic  diseases  to  enable  investigators  to  distinguish  between  the 
pathology  produced  experimentally  from  tha:t  produced  by  the  naturally 
occurring  diseases  in  N.I.H.  animals;  to  develop  effective  method?.,  for 
the  control  or  prevention  of  these  diseases j  and  to  develop  technics 
for  the  early  recognition  of  an  outbreak  of  disease  in  the  animal,  coign- ^ 
i    ies. 

i 

(Methods  employed:   (1)  Various  chemical  substances  are  painted-on- the  floor, 
cages,  and  racks  in-  animal  rooias  to  determine  the  efficacy  of  the  chemi- 
cals to.  control  vermin.   (2)  Various  chemica.1  substances  are  dusted  on 
infected  laboratorj'-  .animals  to  ;determi.ne  the  •ef^'icacy  of  the  chemicals 
to  control  external  parasites,   (3)  Various  chemical' substah-ceS'  are  ■ 
admixed  in  ground  animal  feeds,  to':determine  tthe  efficacy  qf  ;the  chemi- 
cals in  the  control  of  internal  parasites,   (ii)  Various  chemical  sub- 
stances are  admixed  in  ground  animal  feeds  to  determine  the  efficacy  of 
the  chemicals'in  the  treatment  and  eontrol  of  diseases  of. laboratory  , 
animals.  {$)'    Various  methods,  of  sanitation  and  of  the  care,  of  labora- 
tory animals  are  employed  to, determine  the  efficacy  of' these  methods^ 
for  controlling  diseases.  (6)  Varicus  methods  and  media  for  the  isola- 
tion of  the  cause  of  disease  are  used  te  determine  efficacy  of  methods  , • 
for  the  isolation  of  organisms,   (?)  Daily  inspections  of  animals  are 
conducted  by  attendants  to  remove  sick  and  unhealthy  animals  so  that  the 
sources  of  infection  are  removed  and  a  healthier  colony  of  laboratory 
animals  is  obtained,  (8)  Daily  parasitic,  bacteriologic,  and  histo- 
pathologic examinations  are  made  of  sick,  unhealthj',  and  aged  animals  to 
determine  the  incidence  of  diseases  and  to  detect  any  new  disease  or 
spread  of  disease  in  the  a,nimal  colonies, 

ij  Maj»r  findings:  The  major  findings  of  this  project  during  the  past  year  have 
i     Been  {1}   the  use  of  aureomycin  as  a  possible  control  of  respiratory  and 
middle  ear  infections  in  rats;  (2)  the  use  of  a  saturated  solution  of 
sulfaguanadine  in  the  drinking  v/ater  of  rabbits  in  the  animal  colonies 
for  the  control  of  coccidiosis;  (3)  the  determination  of  the  absence  of 
sarcasporidiosis  and  leptospirosis  in  mice,  of  the  absence  of  salivary 
gland  disease  in  guinea  pigs,  and  extremely  low  incidence  of  mycotic  dis- 
eases in  laboratory  animals;  and  (h)   the  determinatirn  of  high  incidence 
{kO   percent)  of  Trichosonoides  crassicauda  in  O.M.  strain  of  rats. 


PAGE  2 


NCI "216 

SERIAL  NO. 


ADJ-ttNISTRATION       /V 
TSGHl'Jia''.L  ASSISTANCE  fl 


Significance  to  Cancer  Research;  The  dovolopment  of  healthier' laboratory 
animals  so~that  the  experimoiitr'.l  results  are  more  reliable,  that  less 
animals  are  needed  to  obtain  dependable  experimental  results,  and  that 
the  cost  of  conducting  experiments' is  reduced. 

Proposed  Course  of  Project:  A  considerable  portion  of  the  next  calendar 
year  will  be~Hevoted  to  the  control,  treatment,  and  elimination,  of  dis- 
eases from  the  laboratory  animals,  to  the  study  and  treatment  of  snuffles* 
in  rabbits,  and  to  tho  histopathologic  study  of.  distemper,  giant  cell 
pneumonia,  and  leptospirosis  in  animals. 

11.  BUDGET  ACTIVITY: 

,  ^  RESEA-ROH  •  [J 

REVIEW  ,^:_  APPROVAL  /7 
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1$.   Publications; 

Menges,  Robert  ¥.,  Robert  T,  Habermann,-  and  Howard  G,  Strains:  A 'Distemper' 
like  disease  in  Raccoons  and  Isolation  of  Histoplasma  capsulatum  and 
Haplosporangiuia  parvam.  Trans.  Acad,  Sci.,  ijtJrlj  V)b^, 

Henges,  Robert  W,  and  Robert  T-.  Habormann:  Experimental  Avian  Histoplas- 
mosis. Am.  J.  Vet,  Res.,  .16:. "^9,  3114-320,  193'1p, 

Congdon,  Charles  C,  Fletcher  P.  Williams,  Jr. ,  Robert  ,T.  Habermann,  and 
'  Egon  Lorenz:  The  Histopathology  of  Bacterial  Infection  in  Irradiated  Mice, 
J,  Nat.  Cancer  Inst,,  1$:U,  February  1955.   • 
":  '«;.i  ,       - 
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•  Research  in  the  Cheinical  and  Physico-chemical  Properties  of  Antitumor  Agen' 
'PROJECT  TITLE 


Dr.  Ti  Li  Loo 

PRINCIPAL  investigator (S; 


Hone 


OTHER  INVESTIGATORS 


PROJECT  DESCRIPTION 


Project;  Research  in  the  Chemical  and  Physico-chemical  Properties  of 

Antitumor  Agents 

Objectives;  To  study  the  chemical  and  physico-chemical  properties  of  ar 

tumor  agents  currently  in  use  in  order  to  enquire  into  their  moco 
of  action. 

Methods  employed;  The  structure  of  each  antitumor  agent  will  be  investi- 
gated by  standard  physico-chemical  methods.  The  chemical  change; 
that  a  drug  undergoes,  such  as  hydrolysis,  under  physiological 
conditions  vdll  be  studied  kinetically.  The  interaction  of  .ea-'- 
agent  with  such  cell  components  as  amino  acids,  proteins, el/c 
will  be  followed  chemically  as  well  as  physico-chemically. 

Major  findings;  None  at  the  present  as  this  project  has  not  yet  been 
initiated. 

Sig;rd.ficanee  to  CANCER  Research;  Before  the  study  of  the  mechapiem  of 
action  of  the  antitumor  agents  is  attempted,  it  is  clearly 
essential  that  their  chemical  and  physico-chemical  properties 
be  well  understood.  Of  primary  importance,  for  instaice,  will 
be  the  stability  of  the  agent.  If  it  is  unstable,  one  is  at 
once  concerned  with  the  cause  of  its  instability  as  well  as 
the  exact  nature  of  the  transformations  it  undergoes  under  th^ 
circumstances.  Further,  the  perplexing  compleadty  of  the 
problem  of  the  mechanism  of  action  of  the  antitumor  agents 
dictates  that,  as  a  first  approach,  advantage  must  be  taken  o." 
the  employment  of  a  system  idiich  simulates  the  physiological 
environment  in  which  the  drug  exerts  its  action  but  in  a  much 


PKOJECT  REPORT  FORM  (Cont'd) 


simplified  fashion.  As  an  example,  the  information  gathered 
from  the  research  in  the  interaction  between  an  antitumor  agent 
and  a  single  protein  would  perhaps  "be  expected  to  be  reasonabilj^r. 

transposa^.i'  to  the  cellular  scale. 

Proposed  course  of  project; 

1,  The  properties  and  structural  features  of  6-mercaptopurine 

will  be  studied. 

2,  The  chemical  behavior  of  6-mercaptopurine,  especially  its 
reduction,  will  be  investigated,  since  the  last  mentioned 
reaction  constitutes  the  first  step  in  the  newly  developed 
colorimetric  determination  of  6-mercaptopurine, 

3,  The  hydrolysis  of  N,N',K"  -  triethylene  thiophosphoranide 
under  a  variety  of  conditions  will  be  studied  kinetically 
in  order  to  gain  some  insight  into  its  mode  of  action, 

k*     The  chemical  properties  of  any  agent  on  i^ich  the  attentio. 
of  our  clinical  investigators  is  focused  will  be  likewise 

studied  as  the  occasion  arises,  ' 

5.  The  irlteraction  of  the  antitiunor  agents  with  proteins, 
especially  nucleoproteins  will  be  followed  by  suitable 
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6       Pharmacology  of  Amethopterin 


PROJECT  TITLE 


7)      Marian  V.   Freeman,   Ph.   D, 


PRINCIPAL  Ii'.VESTIGATOR(S} 


e   C.  G.  Zubrod^_M.D. 


OTHER  lUVESTIGATORS 

PROJECT  DESCRIPTION   :  , , 

Project:  Pharmacology  of  Amethopterin 

Objectives;  To  determine  the  pharmacology  of  amethopterin  and  to  compare 
the  various  aspects  of  it  in: 

a,  Animals  responding  to  the  drug 

b,  in  patients  responding 

c,  not  responding  and 

,d,  in  those  relapsing  while  on  drug. 

Methods  employed;  Various  chemical  methods  are  being  used  or  adspted 

for  use  in  this  project.  Final  measurements  are  fluorimetric 
measurements. 


Major  Findings; 


1.  The  ability  of  amethopterin  to  fluoresce  has  been  adapted 
to  its  determinations  in  blood  and  urine, 

2,  Using  this  method,  some  aspects  of  its  pharmacology  have 
been  examined.  It  has  been  found  that  the  drug  is  rapidly 
absorbed  from  the  G,I,  tract,  that  plasma  concentrations 
are  not  measurable  2  hours  after  a  2.5  mg.  dose,  that  the 
material  rapidly  appears  in  the  urine  and  that  its  volume 
of  distribution  indicates  it  to  be  present  in  extracellular 
fluid. 
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Significance  to  CANCER  Research;  It  is  hoped  that  in  determining  the 
path  of  this  drug  in  patients  that  some  light  may  be  thrown 
on  its  more  effective  use  and  on  its  inability  to  act  in 
some  cases. 

Proposed  course  of  project;  It  is  proposed: 

1.  To  extend  the  method  for  measuring  amethopterin  to  other 
body  tissues  and  to  the  determination  of  its  metabolites, 

2.  To  ascertain  its  distribution  in  blood  and  other  components 
of  the  body  as  well  as  its  form  in  the  urine. 

3«  To  compare  its  pharmacology  in; 

a.  animals  responding  to  the  drug 

b.  in  patients  responding  and 

c.  not  responding  and  in 

d.  those  relapsing  while  on  the  drug. 
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C.   G.   ZubroQ.  M.D. - 

OTHER  INVESTIGATORS 

ipRGJEGT  DESCRIPTION  .    ,    ,    ^ 

Project;     Some  of  the  Pharmacological  Properties  of  Tumor  Tissue 

■Objectives:  To  learn  something  of  the  pharmacological  behavior  of  tumor 
tissue  in  an  effort  to  ungerstanfl  it  ana  how  to  alter  it, 

itfethoas  employed;     This  study  has  been  started  with  the  abilit7  of 
I  leukemic  cells  to  take  up  pharmacologic  agents.     It  ia  Involviii^ 

the  separation  of  white  blood  cells  by  sedimentation  of  the 
blood  with  macromolecules,  alow  centri^gation  to  separate 
white  blood  cells  from  red  blood  cells  and  plasma,  then  Qdpaxz 
tion  of  one  type  cell  from  another  by  centrifugation  through 
different  density  albumin  solutions.     It  also  involves  etanflaixi 
chemical  prcceciiores.  .  ,  r    v  * 

.*-^-*— -  -—■■■*       ""  ,   ^  .  .^.. 

Major  f  ind ihgs t^l  iilrg'^§ulf onaroide  is  ..taken  Up  by,  levikemic  white  blood 

cells  in  proportion  to  the  number  of  cells  present  ar^  that 
this  is  quantitatively  similar  to  the  uptake  of  sulfonamia®  by 
red  blood  cells.,    ^-, 

Signific^ance  to  GANGER  Research!  It  is  thought  that  an  understanding  of 
the  basic  ability  of  tumor  tissue  to  handle  pharmacological 
agents  will  aid  in  the  development  of  a  rational  approach  to 

their  destruction..,       -  •■  '■— .■ 

[Proposed  Course  of  Project; 

1.  To  detei'oine  the  ability  of  other  tumor  tissue  to  take  up  th.-: 
drug. 

2.  To  determine  the  ability  of  the  various  type  white  blood 
cells  to  take  up  this  drug. 

3.  To  determine  the  ability  of  this  tumor  tissue  to  handle 
other  pha-rmacological  agents.  This  will  ultimately  include 
uptake  binding,  distribution,  and  disposition  of  drugs  by 
these  tissues. 
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PRINCIPAL  INVESTIGATOR(S) 


None 

OTHER  INVESTIGATORS 


>.  PROJECT  DESCRIPTION 

Project:  Penetration  of  Antiirtumor  Drugs  into  the  Central  Nervous  System 

Objectives;  The  objectives  of  this  project  are  to  quantitate  the 
penetration  of  certain  anti^tumor  drugs  into  the  central 
nervous  system  (CNS)  after  parenteral  administration,  and  to 
attempt  to  elucidate  some  of  the  factors  influencing  the 
relationship  between  dose  of  drug,  plasma  level,  and  concentra 
tion  of  drug  in  the  CNS, 

Methods  i     Standard  pharmacologic  technics  will  be  used  as  the  basis  of 

employed ;  these  studies. 

Major  findings;  As  thxs  is  a  new  project,  there  are  as  yet  no  major 
findings. 

Significance  to  CANCER  Research;  Tumors,  both  primary  and  metastatic, 
frequently  develop  within  the  central  nervous  system.  Little 
information  is  available  in  the  published  literature  concernir. 
the  penetration  of  anti^tumor  drugs  into  the  CNS,  Basic  researc 
on  the  concentration  of  anti-tumor  drugs  within  the  CNS  is 
necessary  for  the  rational  use  of  these  agents  in  the  treat- 
ment of  patients  with  tumors  thus  located. 

Proposed  course  of  project;  The  following  lines  of  investigation  are 
planned; 

^l^,^j^Investigation  of  the  relationship  between  central  nervous 
system  tissue  levels  and  cerebrospinal  fluid  levels  after 
drug  administration. 
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2.  Development  of  methods  for  repeatedly  sampling  cerebrospinal 
fluid  without  disturbing  cerebrospinal  fluid  dynamics, 

and  thereby  possibly  influencing  the  penetration  into  the  CK 

of  the  drug  under-  study. 

3.  Exploration  of  the  relationship  between  plasma  drug  levels 
and  CNS  drug  levels  after  varying  dosage  under  both  steady 
and  unsteady  state  conditions. 

k.     Investigation  of  the  influence  of  injury,  inflamnhiiBn^'arid 
pharmacologically  active  agents  on  the  penetration  of 
anti-tumor  drugs. into  the  central  nervous  system. 


The. above  initial  experiments  will  be  performed  using 
the  dog  as  the  test  animal.  As  the  project  develops  it  will 
be  extended  to  include  certain  similar  observations  in  patients 
with  suitaKLe  tumors. 
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3. 
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9,  PROJECT  DESCRIPTION 

Project;  Patheogenisis  of  Fever  in  Cancer  Patients 

Objectives;  To  determine  if  there  is  a  circulating,  pyrogen  in  the  blood 
of  cancer  patients  vdth  bacterial  •r  viral  infections  and  with 
febrile  episodes  of  unknoim  etiology. 

Methods ;  Blood  samples  from  normal  and  febrile  patients  will  be  assayed 

for  pyrogenicity  by  injectinr  them^  in  toto  or  after  fractionation, 
into  rabbits.  The  febrile  response  of  the  rabbit  will  indicate 
i  the  pyrogen  present.  Characterization  of  the  p3rrogen  will  be  done 

by  comparing  the  response  in  fresh  rabbits  and  those  previously 
made  tolerant  to  bacterial  pyro£en,  by  determing  the  heat  lability 
of  the  pyrogen  in  blood,  by  determining  the.  time  course  of  the 
fever  and  the  associated  circulating,  leucocyte  changes, 

I    Major  findings:  This  is  a  new  project;  very  preliminary  results  indicate 
i  that  blood  from  febrile  patients  may  contain  a  pyrogen  in  amounts 

I  adequate  to  be  detected  by  the  rabbit  assay. 

Significance  to  CANCER  Research:  Fever,  of  known  or  unknown  etiology,  is 
a  constant  problem  in  patients  with  cancer.  Any  information 
I  on  its  cause  will  aid  in  the  palliatine  treatment  of  these  patients. 

Of  particular  interest  is  T-diether  leukemic  white  cells  contains 
pyrogen,  since  it  has  been  reported  that  normal  white  cells  are 
pyrogenic  (Bennett  &  Beeson). 

Proposed  course  of  project;  First  the  pyrogenicity  of  blood  from  febrile 
patients  will  be  confirmed.  If  so,  attempts  will  be  made  to 
characterize  this  pyrogen,  again  with  particular  reference  to 
whether  or  not  the  leucocytes  are  involved. 
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/  Dr.   D.  P.   Rail  ftntj  Dr.  C.  G.  Zuhrod. 

PRINCIPAL  IOTE3TIGAT0R(S) 


OTHER  INVESTIGATORS 


',  PROJECT  DESCRIPTION 

Objectives:      The  inimediate  object  of  this  project  is  to  determine  the  total 
pharmacolO;gy  of  drugs  actually  and  potentially  useful  in  the 
treatment  of  patients  with  neoplastic  disease,   and  to  acquire  a 
better  understanding  of  their  mode  of  action.     Ultimately  the 
gov.l  is  to  develop  more  effective  drugs  for  the  control  of 
hui.ian  cancer. 


Methods  eri^P-p^^h d_ : 


Patient  matei'lal 


Standard  analytic  and  pharraacologic  techniques  will  be  the 
basjs  for  these  studies.  New  methods  will  be  developed  as 
required  by  the  problems  under  investigation. 

Patients  with  suitable  neoplastic  disease  will  participate 
in  these  studies. 


Major  findings:    Since  the  section  has  just  been  organized,  there  are  no 

results  to  report.  Previous  work  by  the  several  investi- 
gators is  detailed  in  their  individual  project  reports. 
■'Dr.  Condit,  Dr.  Freeman  and  Dr.  Lane). 

Significance  to  Cancer  Research;   The  chemotherapy  of  cancer  is  still  in  its 

infancy,  and  the  mechanism  of  action  of  the 
current  anti-tumor  agants  remains  obscure. 
These  studies  are  designed  to  obtain  information  regarding  desirable  drug 
dosage  for  man,  methods  of  administration  and  signs  of  toxicity.  The  ab- 
sorption, distribution  and  metabolic  fate  of  these  drugs  are  of  impor- 
tance in  evaluating  their  clinical  effects.  It  is  hoped  that  such  pharma- 
cologic studies  of  anti-tumor  agents  will  further  the  present  understand- 
ing of  their  mode  of  action,  and  thus  furnish  some  guide  to  the  develop- 
ment of  more  effective  agents ^ 
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Proposed  course  of  project:   On  the  basis  of  the  chemical,  physical  and 

biological  characteristics  of  each  anti-tumc 
drug,  attempts  will  be  made  to  devise  method 
for  the  measurement  of  the  particular  agent  and  its  derivatives  in 
bioloe,ic  materials.  The  pharmacology  of  each  drug  will  then  be  studjd 
in  experimental  animals  and  later  in  patients.  As  the  work  on  a 
specific  drug  becomes  a  major. study,  it  v;ill  be  reported  under  a 
separate  project. 
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8  Emil  Frei.  Ill  and  Abraham  Goldin 
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c  PROJECT  DESCRIPTION 

Objectives;  The  goal  of  this  project  is  to  find  out  more  about  the  mechanism 
of  action  of  the  folic  acid  ,(PGA)  antagonist.  In  addition  to 
problems  of  dosage  regiflieno,  the  studj  was  motivated  by  two 
problems  which  frequently  arise  during  the  use  of  these  drugs  in  the  treat- 
ment of  acute  leukemia: 
i  (l)  Why  do  some  patients  respond  to  these  drugs  while  others 

j    do  not? 

(2)   li^Jhy  do  all  patients  ultimately  become  refractory  to  further 
treatment? 

Methods  smfloyed;  PGA  (or  citrovorum  factor  (CF))  together  with  inulin  is 
administered  to  patients  by  Intravenous  infusion,  and 
blood  and  urine  samples  collected  over  a  24  hour  period. 
From,  the  concentrations  of  FGA,  CF  and  inulin  in  the  various  samples,  the 
volume  of  the  extracellular  fluid  (ECF),  the  glomerular  filtration  rate, 
the  distribution  of  PGA  in  the  various  fluid  compartments,  the  rates  of 
excretion  and  extra -renal  uptake  of  PGA  and  the  urinary  excretion  of  CF  can 
be  calculated.  A  comparison  of  such  studies  performed  before  and  after  the 
patient  received  aminopterin,  provides  some  information  about  the  site  and 
mechanism  of  action  of  the  PGA  antagonists. 

Patient  studies  are  supplemented  by  on'imal  experiments  carried  out  in  colla- 
boration with  Dr.  A.  Goldin  of  the  Laboratory  of  Chemical  Pharmacology. 

Pa tien tjfeteria  1 :  Patients  studied  at  the  Baltim.orc  USPH3  Hospital:  Normal  2, 
chronic  lymphocytic  leukemia  2,  chronic  myelocytic  leu- 
kemia 1,  carcinoma  antrum  1.  Patients  studied  at  The 
Johns  Hopkins  Hospital:  achromegaly  1,  Laonnec's  cirrhosis  2,  cerebrovas- 
cular accident  (old)  1. 
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Ma.ior  Findings;  A  simplified  technique  has  been  developed  for  measuring  E(. 
volume  using  inulin. 

PGA  is  readily  taken  up  by  the  cells  of  the  body  and  sub- 
sequent conversion  or  utilization  occurs  intracellularly.  The  system  wh: 
utilizes  PGA  can  be  overloaded  by  large  doses  of  PG\,  and  can  also  be  in- 
hibited by  aminopterin.  The  system  may  be  less  effective  in  patients  wi- 
chronic  leukemia. 

The  conversion  of  PGA  to  CF  (as  indicated  by  urinary  CF  excretion)  is  al; 
inhibited  by  aminopterin,  but  accounts  for  only  a  small  amount  of  the  PGj 
retained  by  the  body.  Following  the  administration  of  PGA  to  mice,  tota; 
liver  CF  increases  to  a  maximum  in  one  hour,  and  then  returns  to  pre-tret- 
ment  levels  by  eight  hours.  The  magnitude  and  duration  of  these  changes,.! 
mice  suggest  that  in  man  this  process  alone  would  be  insufiicient  to 
account  for  all  of  the  PGA  retained. 

CF  is  taken  up  by  the  body  cells  more  rapidly  than  is  PGA,  but,  unlike  P( , 
the  uptake  is  unaffected  by  aiainopterin. 

Significance  to  Cancer  Research;   It  is  felt  that  a  detailed  knowledge  of  '3 

total  pharmacology  of  the  PGA  antagonist, 
is  important,  not  because  these  drugs  ar 
in  themselves  essential,  but  because  they  are  reoresentatives  of  the  lar, 
class  of  antimetabolite  drugs.  The  general  principles  of  the  clinical  u 
of  the  PGA  antagonists,  which  should  result  from  this  study,  may  well  be 
applicable  to  other  antimetabolites  with  clinical  usefulness.  Such  prin 
ciples  are  of  particular  interest  in  the  general  field  of  cancer  cheno-  ■ 
therapy,  because  many  of  the  compounds  suggested  for  clinical  trial  are 
antimetabolites . 

The  clinical  usefulness  of  the  PGA  antagonists  is  probably  less  importani 
than  the  role  they  Cc=.n  play  in  elucidating  the  abnormalities  which  are 
known  to  exist  in  PGA  metabolism  in  human  leukemia.   The  existence  of  th'e 
drugs  provides  a  unique  opportunity  to  study  the  basic  biochemical 
differences  between  patients  with  leukemia  and  normal  subjects. 

Proposed  Course  of  Project;   It  is  planned  to  extend  these  investigations  n 

the  directions  suggested  below; 

(1),  Because  of  its  importance  in  planning 
dosage  regimens  with  the  FGA  anta^^onists,  the  duration  of  action  of  thes' 
drugs  will  be  studied  in  both  man  and  animals.  Patients  will  be  admitte 
for  detailed  studies  of  the  recovery  from  the  effects  of  methotrexate. 
Measurement  of  total  CF  in  mouse  liver  at  intervals  following  a  dose  of ' 
methotrexate  is  nearly  complete.  These  measurements  will  be  extended  to 
different  dosage  schedules  in  an  attempt  to  determine  the  most  effective 
way  to  use  this  drug, 

(2).  ■  The  changes  in  total  CF  in  mouse  leukeim 
L1210  which  occur  after  methotrexate  will  be  determined.  The  goal  of  ssh 
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determinations  is  the  correlation  of  raetabollte  levels  in  the  host  and  in 
the  tumor  with  dosage  schedules,  so  that  ultimately  a  rational  basis  for 
the  use  of  these  drugs  can  be  obtained. 

(3).  Although  most  of  the  work  on  the  pharma- 
cology of  the  PGA  antago!iists  which  has  been  done  and  which  is  planned 
for  this  project  has  been  directed  primarily  at  the  metabolites  (PGA  and 
GF) ,  it  is  also  desirable  to  do  some  studies  on  the  distribution  and  fate 
of  methotrexate  itself.  The  general  nothods  developed  during  the  study 
of  PGA  will  be  used. 

(-4.) .  Plans  have  been  completed,  in  collaboration 
with  Dr.  E.  Frei  of  the  Leukemia  Section,  to  study  a  few  patients  with 
acute  leukemia  to  find  out  if  differences  in  PGA  metabolism  in  the  host 
can  be  detected  by  the  methods  developed  by  this  project.  An  attempt  will 
be  made  to  correlate  PGA  metabolism  vjith  the  clinical  response  of  the 
patient  to  methotrexate. 

(5).  The  amounts  of  PGA  and  of  CF  in  different 
kinds  of  human  leukocytes  will  be  measured.  Correlations  with  the  degree 
of  maturity  of  the  cells  and  with  the  clinical  response  of  the  patient  to 
the  PGa  antagonists  will  be  attempted. 
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PROJECT  TITLE 

7  Paul  T.  Condit 


PRINCIPAL  IiWESTIG/\TOR(S) 


fi 

^1'  OTHER  INVESTIGATORS 


c  PROJECT  DESCRItTIOW 

Objectives:   The  goal  of  this  project  is  to  identify  the  various  compounds 
which  servo  as  purine  precursors  for  E.  coli. 

Methods  Emplo7/ed;   The  sulfanonide  -  inhibited  systcra  of  Shive  (J.  Biol. 

Chera,,  172:69)  is  used,  in  -which  the  acGumulation  of  the 
purine  precursor  4-amino-5-imidazolecarboxamide  serves  as 
an  index  of  the  efficacy  of  a  compound  as  a  purine  precursor. 

Ma^ior  Findings;  The  following  compounds  have  been  tested  and  found  to  be  in- 
active as  precursors  in  this  system:  glycinamide,  N-formyl- 
glycine,  aminomalonic  acid,  hydantoic  acid,  hydantoin,  am- 
inomalonamido,  f orraylnminomalonamide ,  urcidomalonamide  and  formylaminoma- 
lonaraamidine .  Improved  syntheses  have  been  developed  for  aminomalonic  acid 
and  ureidomalonamide. 

Significance  to  Goncer  Research:   The  pathways  of  the  biosynthesis  of  purines 

are  of  interest  to  the  general  problem  of 
cancer  chemotherapy  for  several  reasons. 
After  the  individual  compounds  have  been  identified,  structural  analogues 
can  be  prepared  which  may  behave  as  metabolic  c.ntagonistp.   It  is  possible 
that  such  antagonists  may  be  useful  chenotherapeutic  agents.  A  comparison 
of  biosynthctic  pathways  in  normal  tissues  and  in  turaors  may  lead  to  the 
discovery  of  otaer  exploit. .ble  metabolic  differences. 

Proposed  Course  of  Fro.ject:   The  synthesis  and  testing  of  other  potential 

precursors  will  continue  during  the  coraing  year.- 
In  particul:.r,  glycinamide  ribotide,  which  has 
been  shown  to  be  a  precursor  of  inosinic  acid  in  pigeon  liver  in  vitro, 
will  be  investigated  in  this  bacterial  system. 
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6. 1  Tissue  Culture  of  Human  Neoplasms 

PROJECT  TITLE  ' 


7.1  William  C  Mohler 

■  PRINCIPAL  INVESTIGATOR(S) 


OTHER  INVESTIGATORS 


9.  PROJECT  DESCRIPTION 

Objectives:    l)  To  develop  practicable  and  reliable  techniques  of  growing 
neoplastic  cells  from  hijman  biopsy  material  in  order  to 

a)  provide  new  human  cell  Lines  for  cancer  research. 

b)  serve  as  the  basis  for  developing  a  "clinical"  test  for 
the  sensitivity  of  a  patient's  tumor  to  one  or  more 
therapeutic  compounds . 

Methods  employed-   Several  different  tissue  culture  techniques  are  being 
evaluated.   Biopsy  material  is  being  planted  in 
"T-flasks".  Roller  Tubes^  and  embryologic  watch  glasses. 
Plasma  clots  are  being  avoided  if  possible.   E:-cplants  are  placed 
directly  on  glass  substrate  or  on  glass  beneath  perforated  cellophane. 
Eagle's  "semi-defined"  medium  is  being  compared  to  "undefined"  media 
similar  to  those  used  by  Earle,  Chang.  Enders,  and  Zitcer. 

Patient  material;   Biopsy  material  is  obtained  from  therapeutic  or  diagnostic 
operations  on  patients  admitted  to  other  programs  in  the 
N.C  I. 

Major  findings-  > l)  Ten  (lO)  biopsies  have  been  followed  for  at  least- 2  weeks. 

a)  Five  (5)  of  these  have  grown  out  cell  Lines  which 
have  been  successfully  transferred  and  appear  to  be 
established. 

b)  Two  (2)  are  still  growing  but  are  not  ready  for 
transfer. 

c)  Two  (2)  "grew"  abortive '.y  but  then  died. 

d)  One  (l)  was  contaminated  and  was  discarded  before 
growth  could  be  estimated. 
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2)  Of  the  established  cell  lines  it  is  impossible  to  say 
whether  these  are  neoplastic  or  normal  cells,  or 
mixtures.  Leighton's  "sponge  techniques"  will  be 
employed  to  help  identify  their  nature. 

Significance  to  Cancer  Research:   Cancer  research  and  chemotherapy  have  been 

limited  by  the  tack  of  ways  to  isolate  and 
maintain  human  neoplasms  outside  of  their 
original  hosts.  This  project  hopes  to  find  ways  of  culturing 
neoplastic  cells  from  a  high  percentage  of  biopsies.   If  pure 
strains  of  cells  are  established,  they  may  well  be  of  use  elsewher^l 
in  the  N.C.I,  or  N  I.H. 


It  seems  likely  that  in  the  near  future  no  compound  will  be 
successful  in  the  chemotherapy  of  all  types  of  cancer.  An  assay 
..  .       method  employing  patient  biopsies  may  prove  of  value  in  choosing 
treatment  when  several  drugs  are  being  considered.   If  a  correla- 
tion is  found  between  in  vitro  and  in  vivo  drug  effect,  it  will 
lend  more  credence  to  the  results  of  tissue  culture  as  a  screening f] 
method  for  new  cancer  drugs. 

Proposed  course  of  project:   l)  P\irther  investigation  of  the  effect  of  dif- 
ferent media,  substrates  and  me'chods  of 
handling  tissue  to  obtain  neoplastic  cell 
growth  from  a  higher  percentage  of  biopsies. 

2)  Preliminary  work  on  "dose-time-effect"  curves  for  several  com- 
pounds including  HNo  and  Thio  TEPA  on  established  cell  lines. 

3)  Trial  of  compounds  on  replicate  cultures  of  patient  biopsy 
material. 
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1.  Nutritional  requirements  of  normal  and  neoplastic  cells  -  H.  Eagle,  NMI 

2.  Growth  of  normal  and  neoplastic  cells  in  sponge  matrix  -  J  Leighton,NCI 
3   Projected  screening  of  potential  chemotherapeutic  compounds  on 

established  lines  of  "normal"  and"malignant"  cells  under  aegis  of 
the  Screening  Panel  of  the  Cancer  Chemotherapy  National  Committee. 
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.   Pharmacology  of  Riboflavin  Analogues 

PROJECT  TITLE         '      '  '  "  '         ' 

7.;     Montague  Lane         

PRINC IPAL  INVESTIGATOR ( S )  '  '  ^ 

8!  C  0.  Brindley 
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l    PROJECT  DESCRIPTION 

Objectives-   The  objective  of  this  project  is  to  determine,  in  human  patients 
with  neoplastic  diseases  the  pharmacology  of  a  series  of  ribo- 
flavin analogues  which  are  effective  in  treating  animal  tumors. 

Methods  employed;   Photofluorometric  techniques  are  employed  to  measure 

flavin  levels  in  plasma  and  urine  prior  to  and  following 
drug  administration.   Chromatography  is  used  to  determine 

the  metabolic  products  of  the  drugs   Bio-assays  are  utilized  to  study  the 

biological  activity  of  these  products . 

Patient  material-   Ten  patients  with  neoplastic  disease  participated  in  the 
pharmacological  studies  with  U-2112  and  one  patient  is  currently  under 
study  with  U-6538 

Major  findings:   The  major  findings  in  the  study  of  one  such  compound 
6.7  -  dimethyl  -  9  -  (2'  -acetoxyethyl)  isoalloxazine. 
or  U-2112^  are  that  the  compound  is  poorly  absorbed  and  that  it  is 
almost  completely  converted  by  man  into  three  other  flavins. 

Significance  to  Cancer  Research-   These  drugs  have  been  shown  to  inhibit 

the  growth  of  rat  tumors  by  antagonizing 
riboflavin.   These  studies  are  designed 
to  obtain  information  in  regard  to  desirable  dosage  for  man.  methods 
of  drug  administration^  and  signs  of  drug  toxicity.   The  absorption, 
distribution  and  metabolic  fate  of  these  drugs  are  of  importance  in 
evaluating  their  clinical  effects.   Data  derived  from  a  few  patients 
may  make  possible  prediction  of  the  activity  of  members  of  this 
class  of  compounds.   If  riboflavin  deficiency  can  be  produced  it  will 
be  possible  to  test  the  effects  of  such  deficiency  upon  neop.lasms  in 
man. 
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Proposed  Course  of  Project: 


Attempts  will  be  made  to  isolate  the 
metabolic  products  of  these  drugs  from 


man  and  from  rats  and  test  them  individually  in  bacterial 
systems  for  activity  as  riboflavin  antagonists.  Clinical 
phaniiacolcgy  studies  with  sodium  -6,7  dimethyl  -9  -  isoallox- 
azine  succinate,  or  U-6538j  will  be  continued  to  establish 
human  dosage  and  obtain  information  in  regard  to  drug  effi- 
cacy and  toxicity.  Plasma  and  urine  levels,  drug  distribution 
and  metabolic  fate  will  also  be  studied. 


Was  (700  (C)) 
:    SERIAL  NO. 


PAGE  3 


PROJECT  REPORT  FORM  (cont'd) 


BUDGET  ACTIVITY: 

RESEARCH  /X~^         ADMINISTRATION       /       J 

REVIEW  &  APPROVAL  /   7    TECHNICAL  ASSISTANCE  /   / 


COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANIZATIONS, 
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Planning  ana  Coordination  of  Investigations,  Organized  in  an  Interaisci- 

pjnary  Team  Approach,   on  Basic  Science  Aspects  of  Cancel:  Chemotherapy. 
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Project  Title 

7      Murray  J,  Shear 

Principal  Investigator(s) 


Other  Investigators 

9    PROJECT  DESCRIPTION 
A,  General 


This  has  been  a  year  of  transition  and  re-organization.    With  the 
£)pointment  of  a  Clinical  Director  interested  in  cancer  chemotherapy  as  a  pri- 
rary  objective,  the  stage  was  set  for  formulation  of  a  "complete"  program  of 
^jsearch  in  chemotherapy  at  the  N.  C.I.      At  the  request  of  the  Associate  Lirec- 
fr  in  Charge  of  Research,   the  Chief  of  this  Laboratory  together  with  the  Clini- 
(il  Director,   drew  up  plans  for  an  N.  C.I,  chemotherapy  program  and  submitted 
iieni  in  June.      These  plans  call  for  activities  in  all  the  facets  of  this  subject, 
'|lz,  ,  selection  of  new  agents,  acquisition,   screening,  pharmacology  in  animals, 
licperimental  therapeutics,   clinical  pharmacology  and  evaluation  for  therapeutic 
Tfectiveness  in  cancer  patients. 

The  role  of  this  Laboratory  in  the  N.C.I,  program  was  delineated  as 
ne  of  research  in  the  basic  science  aspects  of  cancer  chemotherapy,  and  of 
lose  cooperation  with  the  other  parts  of  the  N.  C.  I.   engaged  in  this  field.     The 
taff  of  this  Laboratory  made  contributions  to  the  clinical  program,  apart  from 
lanning  on  overall  and  specific  matters,   by  participating  in  numerous  group 
onferences  with  their  clinical    colleagues,  by  giving  consultation  from  their 
xperience  in  animal  tumor  chemotherapy,  and  by  active  participation  in  several 
f  the  projects  of  the  clinical  investigators.     Three  people,  with  a  background 
if  several  years  work  in  this  Laboratory,  were  transferred  to  Clinical  Phar- 
tiacology. 
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This  past  year  saw  other  major  developments  in  the  organization  of  i 
enlarged  national  program  in  cancer  chemotherapy,   in  which  the  Laboratory 
Chief  participated  by  invitation,      A  U.S.  Gahcer  Chemotherapy  National  Con 
mittee  was  brought  into  being.      The  Cancer  Chemotherapy  National  Service 
Center  was  established  in  Bethesda  as  the  operating  arm  of  this  Committee,  h" 
Chief  of  the  Biochemistry  Section  of  this  I  aboratory  was  transferred  to  the 
Center  for  service  as  full-time  Qonsultefnt  in  Screening/ 

My  current  relation  to  these  new  groups  is  that  of  Liaison  Member  )t 
the  international  Union  Against  Cancer,  in  my  capacity  as  Chairman  of  the  U  oni 
Chemotherapy  Committee,    The  latter  Committee,   upon  the  request  of  the  In] r- 
national  Research  Commission  of  the  Union,  has  scheduled  two  Regional  Sywo- 
sia  on  Cancer  Chemotherapy  Research:    a  European  Symposium  will  be  held 
Oslo,   Norway,   during  the  week  of  May  20,   1956;  a  Pacific  Region  Symposiur 
will  be  held  in  Tokyo,  Japan,   in  June  of  1957, 


B,     Specific 

The  technical  reports  on  the  various  projects  in  the  research  progm 
of  this  Laboratory  are  given  in  the  accompanying  statements  of  the  major  in 
vestigators  on  the  staff. 

Future  Course 


Increased  attention  will  be  given  during  the  year  ahead  to  aiacromc»> 
cules  such  as  polysaccharides  and  lignosulfonates;  and  to  the  mechanisms  ol' 
their  biological  effects,   including  their  destructive  action  on  tumors.      Durlj 
the  recent  past  we  have  opened  a  new  field  by  extending  our  findings  with  batier- 
ial  polysaccharides  to  analogous,  and  chemically  different,  polymeric  mateals 
which  we  have  isolated  from  higher  plants,  from  normal  organs  and  from  tuiior 

Among  the  techniques  we  propose  to  use,  in  addition  to  those  mentine' 
in  the  accompanying  reports,  are  some  borrowed  from  immunology  and  imriinc 
chemistry,  For  this  line  of  research,  we  have  recruited  a  leading  investigitor 
in  the  field  of  polysaccharide  immunology. 

Reorganization 

"I  :,■■■■■..     , 

Towards  the  close  of  1955,  final  approval  was  given  to  the  reorgarza- 
tion  of  the  structure  of  this  Laboratory  and  to  the  reassignment  of  personneas 
justified.      The  Office  of  the  Chief  is  now  an  administrative  unit,  and  the  re 
searches  are  conducted  in  four  groups  designated  as  follows: 
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Organic  Chemistry  Section 
Polysaccharide  Section 
Cellular  Pharmacology  Section 
Biochemical  Plmrmacology  Section 


Lr,  Haruo  Sato,  after  working  here  for  three  years  as  a  visiting 
^ientist,  returned  in  November  to  Japan  to  assume  the  headship  of  a  new  unit 
h  ij Experimental  Pathology.      Arrangements  are  being  made  for  another  young 
k  tiiUeague  of  Prof,  Yoshida  to  com.e  here,   for  research  in  cytochemistry,   for  a 
K  var  or  two.      Er,  Daphne  Papadopoulou,  Head  of  the  Biochemistry  Dept.  at 
te  Cancer  Institute  i^i  Athens,  Greece,  who  is  in  this  country  as  a  Fellow  of  the 
^iner,  Assn.  of  University  Women,   came  as  a  Guest  Worker  to  this  Laboratory. 


NO  ENTRIES  FOR  ITEMS     10,11.    12,    13,    14,    IE,   and  16. 
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isolation,  synthesis,  arid  determination  of  structure  df  chemical  agents  useful 
ji  damaging  animal  or  human  tumors,  or  in  studying  the  pharmacologic  action 
6,lif  §vi(ih  drugs. 
CTTII 


PROJllOrl'lTUliI 


7.'  J.  L.  Hartwell 
•'RINCIPAL  INVESTIGATOII'CS) 


8. 


A,  Schrecker,  D.  Vivian,  R.  B.  Ross,  J.  Wood,  A.  Goldin,  M.  Belkin, 
J.  Leit?r,  D.  Fitzgerald,  A.  Perrault,and  M,  Ji  Shear 


9.!)E»|U3JfE)CT  DESCRIPTION  ,  ' 

[   ■  ■ ■     '  .... 

P](>3^.ct;    Isolation,  synthesis,  and  determination  of  structure  of  chemical 

agents  useful  in  dai^iaging  animal  or  human  tumors,  or  in  studying  the 
/.pihiarmacplogip  action  of  such  drugs, 

useful  in 
Qljectives ;    To  develop  chemical  agents  which  are/infiuencing  animal  or  human 
j  ,       tumprs,,  or  in  studying  the  mechanism  of  action  of  such  drugs, 

Mthods . employedji    Chemical  compounds  are  either  isolated  from  plants  or 
""  .  ,.  V       animal  tissues,  or  are  synthesized.    Methods  of  isolation 

a.ndpui'ificsation  depend  entirely  on  the  particular  tissue  used,  and 
incjudiBsplvent  extraction,  chromatography,  ion.  exchange  resins, 
paper  electrophoresis,  and  countercurrent  extraction.    Methods 
of  synthesis  run  the  gamut  of  organic  chemistry,  depending  on  the 
type  of  conippund  desired.    When  compounds  of  unknown  structure 
are  isolated,,  the  most  recent  methods  of  organic  chemistry  are 
used  to  elucidate  their  structure,  including  degradative  and  synthetic 
chemical  reactions,  and  ultraviplet  and  infrared  spectroscopy. 
Fate  and  distribution  of  several  labelled* tumor-necrotizing  drugs 
can  now  be  studied  in  animals,  with  tracer  atom  techniques.    For  the 
identification  of  metabolic  products  of  these  drugs,  techniqiues 
have  been  worked  out  involving  paper  chromatography  and  paper 
electrophoresis . 
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Major  findings;  1.  Stereochemistry  of  Lignans.  The  configuration  of  podo- 
phyllptoxin  and  it; s  relation  to  most  of  the  other  lignans  was 
'reported  last  ye.ar.  Present  work  has  as  its  aim  the  determina 
tioh  of  absolute  configuration  of  the  lignans,  thus  relating  themo 
the  other  great  classes  of  natural  products:  amino  acids,  suga: 
and  steroids.  The  lignan  chosen,  on  which  work  is  progressing 
is  guaiaretic  acid. 

2.    PJiysico-^chemical  Studies  on  Podophyllotoxin.    The 
polytiiorphism  and  isomorphism  of  this  compound  have  been 
studied.    The  project  has  been  conapleted. 

'           '•  3 .    Synthesis  of  Vo& s ible"  Biochemical  Intermediiates., ;  Wprk  • ; 

,  . -  has  been  begun  on>  the  synthesrs  of  possible  bio chemtc&l  inter- 
mediates in  the  metabolism  of  nicotinamide  antagonists. 

4.    Synthesis  of  Improved  Vital  Stains.    This  work,  centering 
on  the  structure  of  Neutral  Red,  has  been  continued  from  last 

year.,, The. three  structures-most^kely  to  represent  the  commf- 

cial  stain  Neutral  Red  were  synthesized,  and  only  one  found  to  ( 
possess  staining  properties.    However,  it  was  unexpectedly  fou)l 
,j.o.    that  tbi,s<:oimpoundi  exists  in  thiree  differ  feint  triodifications,  onlyl 
one  of  which  Staineid.   A  method  has  fceeri  found  of  converting 

certain  other  n&n«staining-phenazine  derivatives  into  staining  , 

modifications.    The  chemistry  of  these    modifications  is  being  ; 
worked  out. 

Two  more  monohalogenated  phenazines,  tlie  1-bromo  and 
1-iodo  derivatives,  have  been  synthesized,  thus  making  availabj 
all  the  monohalogenated  phenazines  except  the  1-fluoro  derivatie. 

;,c,ii  5.    Gheniistry  of  ■  PblysacchaM^es  of  Bacterialv  ft 

ci;:;  '.fth^h:'     Tissue.    The  woirkl:ep6rted  last  year  has  been  extended  to  the 
identification  of  the  constituent  sugars  of  a  number  of  natural 
polysaccharides. 
;  .   r..i  i  Infrared  stxidies  on  a  number  of  plant  polysaccharides  have 

,  V  ;     enabled  a  pronounced  band  at  is. 7-8.8  microns  to  be  slscribed  to! 
the  presence  of  the  Q-anomer. 

Two  materials  of  animial  origin,  both  highly  active  in  produci? 
:    '    :  tumor-damage^  were  found  to  be  composed  largely  of  nucleic  a  d. 

A  number' of  methods  were  tried  in  an  attempt  to  purify 
polysaccharide  fratJtions  without  destroying  turyior-damaging 
■   activity.  ■■   ■  .  ■        ^'  ''■'"''.  ^   ^'' 

.6.    Isolation  and  Identification  of  the  Tumdt'- Damaging  Agent  of 
■      Alangium  viUosurh  Bark.    Work  has  progressed  on  the  fraction?  ion 
,  ;  :  of  the  alkaloids.    These  alkaloids  appear  to  b6  a  coihplex  mixtu] ; 
of  compounds,  some  of  Which  are  active  and  sonie  inactive  in 
producing  danmge  in  tumors.    The  most  efficient  methods  for 
their  :separation  are  being  studied.      ' 
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7.  Isolation  and  Identification  of  the  Tumor- Damaging  Agents 
in  Bryonia.    Work  has  been  resumed  on  the  fractionation  of  the  l 
root  6f  this  plant.    It  is  an  extremely  complex  prodiitti ''Beiside    ' 
the  active  polysaccharide  reported  last  year,  sterol,  glucosidic,  and 
other  fractions  have  been  obtained  which  are  being  studied. 

8.  Preparation  for  Determining  Fate  and  Distribution  of  C^'*  - 
tagged  Colchicine  in  Mice.   A  paper- chromatographic  method 
was  worked  out  for  the  separation  of  colchicine  and.  its  impurities. 
Using  this  method,  it  has  been  determined  that  the  sample  of 
colchicine  prepared  3  years  ago  with  C^'*  in  ring  A  is  still  of  goad 
quality.    This  proved  that  during  this  time  the  tagged  colchicine  had 
not  undergorie  decomposition  from  its  own  beta-ray  bombardment. 
This  conclusion  was  confirmed  by  radioauto graph  experiments. 

In  the  course  of  this  work,  the    extreme  sensitivity  of  colchicine 
to  even  short  exposures  of  U.V.  light  was  discovered;    this  has 
an  important  bearing  on  analytical  techniques  for  the  detection  of 
colchicine  and  its  derivatives. 

Several  more  dry-run  syntheses  of  trimethyl  colchicinic  acid 
methyl  ether _d- tartrate  have  been  carried  out,  and  the  yield 
improved. 

Considerable  time  was  spent  checking  the  new  Tracerlab 
counting  equipment,  especially  the  Superscaler  and  Automatic  Flow 
Gas  Counter.    Both  were  found  to  have  dangerously  high  electrical 
"shorts",  and  the  latter  had  a  tendency  to  go  into  continuous  dis- 
charge.   It  is  believed  that  the  first  of  these  difficulties  has  been 
reduced  to  a  safe  condition,  and  the  second  has  beendiminated. 
Preliminary  sample  thickness  correction  curves  for  radioactivity 
measurement  of  BaCOo  ^ave  been  prepared  for  each  of  two 
Flow  Counters. 

9.  Isolation  and  Identification  of  Tumor- Damaging  Agents  from 
Bulbs  of  the  Family  Amaryllidaceae.    See  Report  of  Biochemistry 
Section.    This  work  has  now  been  transferred  to  the  Organic 
Chemistry  Section. 

10.  Isolation  and  Identification  of  Tumor-Damaging  Agents  from 
Conifers.    See  Report  of  Biochemistry  Section.    This  work  has  now 
been  transferred  to  the  Organic  Chemistry  Section. 

11.  Lignosulfo nates  and  Other  Wood  Products.    A  constituent 
of  sulfite  waste  liquor  from  the  processing  of  conifer  wood  into 
paper,  active  in  damaging  tumors,  has  been  isolated  and  identified 
as  calcium  ligno sulfonate.    This  substance  is  very  soluble  in  water 
and  is  relatively  non- toxic  to  animals.    Work  has  been  directed 
toward  determining  the  effect  of  different  variables  on  the  activity. 
The  variables  include:    species  of  tree  from  which  the  waste 
liquor  is  derived,  the  pulping  process  used  on  the  wood,  degree 

of  sulfonation,  degree  of  polymerization,  and  nature  of  metal  com- 
bined witli  the  sulfonic  acid. 

Other  active  agents  have  been  isolated  from  the  wood  and  bark 
of  certain  trees  and  the  poducts  are  being  studied  chemically. 


to 
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PROJECT   DESCRIPTION 
Objective 

Development  of  novel  drugs,  primarily  from  plant  sources; 
and  to  study  these  and  a  variety  of  other  tumor-necrotizing 
compounds  to  determine  how  they  bring  about  cell  damage  and 
cell  death. 

Methods 

Techniques  of  pharmacology,  histo-  and  cytochemistry  and 
tissue  culture  are  used.   New  techniques  are  developed  as 
necessary. 

Major  Findings 

For  each  of  the  several  phases  of  this  research  program, 
the  principal  findings  are  as  follows: 

I.  Tumor  Damaging  Capacity  of  Plant  Materials.   The  test- 
ing of  more  than  T^Ot)""  Austral  i  an  plants  for  tumor-necrotizing 
capacity  against  Sarcoma  31,    and  other  tumois,  has  been  com- 
pleted and  the  results  are  being  prepared  for  publication. 
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Four  of  these  plants  caused  consistent  tumor  damage.   Frac- 
tionation of  the  bark  of  Alangium  villosum  has  to  date  yielded 
two  fractions  (1)  an  alka loid,  Fsolated  Tn  crystalline  form 
with  a  melting  point  of  2^5°,  which  is  inactive  against  Sarcoma 
37  and  (2)  a  lower  melting  fraction  I6l-l63°,  presumably  an 
alkaloid,  which  actively  damages  Sarcoma  37  and  has  a  favorable 
range  between  the  minimum  effective  dose  and  the  toxic  dose. 

Further  fractionation  for  the  active  principles  of  Bryonia 

alba  and  dioica  (wild'  bryony  root)  has  yielded  extracts  whose 

components  have  been  separated,  into  neutral ,  acidic  and  basic 
fractions.   The  steral  content  was  found  to  be  high. 

In  collaboration  with  Dr.  David  Lavie.of  the  Weizmann 
Institute  in  Israel,  who  supplied  them,  testing  of  fractions  of 
Ecballium  elaterium  (squirting  cucumber)  for  tumor  damaging  ac- 
tivity was  begun.   A  number  of  fractions  have  to  date  exhibited 
potency  in  this  respect. 

1 1 .  Studies  in  Cellular  Pharmacology . 

a)  20  plant  polysaccharides  were  each  given  I. P.  in  one 
dose  to  CAFj  mice  carrying  S37  ascites  tumor.  Most  of  these 
substances  had  previously  been  shown  to  damage  intramuscular 
implants  of  S37. 

Of  this  number,  polysaccharides  from  S.  marcescens  and 
Bryonia  alba  and  dioica  caused  direct  celluTar  damage  consist- 
Tng  of  marked  cytoplasmic  vacua lizat ion  and  cellular  swelling. 
Nuclei  were  relatively  unaffected.   (A  MS.  embodying  these 
findings  has  been  submitted  to  the  J.  of  Biophysical  and  Bio- 
chemical Cytology.) 

b)  Two  of  16  induced  mouse  hepatomas  were  successfully 
converted  to  the  ascitic  form.   The  ability  to  form  ascites 
tumors  appeared  to  be  related  to  intrinsic  growth  speed  and 
not  to  degree  of  anaplasia.   Survival  time  of  both  ascites 
hepatomas  and  a  derived  subline  decreased  with  serial  trans- 
plantation.  (These  findings  are  being  readied  for  publication, 

c)  The  effect  of  Nitromin  (Nitrogen  mustard-N-oxide)  on 
cells  of  Sarcoma  37  ascites  and  a  hepatoma  ascites  was  inves- 
tigated.  The  principal  cellular  effects  of  this  drug  were 
(1)  a  decrease  in  mitotic  rate  (2)  an  increase  in  mitotic 
abnormalities  (3)  a  pronounced  increase  in  cell  volume.   Both 
types  of  cells  responded  in  essentially  similar  fashion. 
(These  data  are  now  being  readied  for  publication.) 
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III.  Synthesis  of  Improved  Vital  Stains . 

This  past  year,  most  emphasis  has  been  placed  on 
4  Hew  methods  of  synthesis  of  neutral  red  and  closely  related 
:ompounds  v/ith  the  aim  of  extending  our  knowledge  of  this  and 
other  vital  stains.   Some  unexpected  results  have  been  obtained, 
showing  that  neutral  red  exists  in  no  less  than  three  forms, 
only  one  of.v/hich  stains  living  cells.   These  as  yet  not  com- 
pletely explained  phenomena  lead  to  a  number  of  applications 
|of  practical  value  in  vital  staining. 

The  chemical  aspects  of  this  project  are  described  in  Dr. 
\/ivian's  report,  from  the  Organic  Chemistry  Section. 

IV.  Response  of  Human  Malignant  Cells  to  Drugs,  and  the 
Effect  of  Drugs  on  the  Invasive  Properties  of  Such  Cells  in 


Tissue  Culture. 


a)  The  destructive  invasion  of  normal  human  tissues  (liver, 
adrenal,  bone,  lung  and  brain)  by  human  malignant  cells  has  been 
further  studied.   The  human  tumors  were  strain  HeLa  (Gey)  (from 
an  epidermoid  carcinoma  of  the  cervix) 5  strain  KB  (Eagle)  (from 

a  carcinoma  of  the  mouth);  strain  J-96  (Osgood)  (from  a  monocytic 
leukemia).   Each  tumor  invaded  the  normal  tissues. 

b)  Tissue  cultures  of  strain  HeLa  were  exposed  to  varying 
jconcentrations  of  Acetylpodophyl lotoxin-w-pyridinium  chloride 

I  (N.C.I,  #3022).   Six  hours  of  exposure  to  even  the  minimum 
Iconcentration  of  0.0001  mg/ml  produced  metaphase  arrest  and 
chromatin  fragmentation  in  all  dividing  cells. 

Proposed  Course  of  Proje c_jt 

Most  phases  of  this  project  will  be  continued.   Continued 
stress  v/Ill  be  placed  on  obtaining  information  concerning  the 
mechanisms  by  which  necrotizing  compounds  produce  cellular 
damage;  and  to  correlate,  at  the  cellular  level,  between  the 
pharmacologic  action  of  drugs  and  the  functional  and  structural 
responses  in  relation  to  treatment.   Such  information  is  ur- 
gently needed  in  the  effort  to  develop  newer  and  better  drugs 
for  the  use  of  investigators  working  in  clinical  chemotherapy 
of  cancer. 
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I.  PROJECT  DESCRIPTION 

'riject;      Biochemical  and  pharmacological  studies  of  host-tumor  relationship 


in  tumor  chemotherapy. 

)b>Gtives ;    1.    Study  of  metabolic  transformations  and  the  mechanism  of 

action  of  metabolic  antagonists  with  respect  to  tumor  and  host. 
2.    Establishment  and  employment  of  new  therapeutic  principles 
and  procedures  in  the  management  of  tumor  growth  in  animals. 

y'lBiods  employed;     Macrobiological  assay  procedures  involving  methods  of 
inhibition  analysis  for  animals  with  and  without  tumors. 
In  vivo  and  in  vitro  biochemical  procedures, 

/igar  findings;      1.    liost-tumor  relationships.    Growth  studies  were  undertaken 
"    "*        '^~"on  the  host-tumor  relationship  with  Sarcoma  37  in  mice  to  serve 
as  a  basis  for  subsequent  chemotherapeutic  studies.    A  general 
similarity  was  observed  between  the  results  with  S37  in  mice 
with  thoseof.¥iider  et  al  who  employed  the  "Walker  carcinoma  256 
in  rats,  suggesting  similarity  of  underlying  mechanisms.    The 
similarities  are  as  follows:    (a)  Despite  the  reduction  in  food 
intake  for  cancerous  animals,  after  the  onset  of  progressive  tumor 
growth  these  animals  continued  to  gain  in  total  weight  at  a  rate 
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comparable  to  (or  faster)  than  their  non- cancerous  controls, 
(b)  in  contrast  to  the  continued  growth  in  total  weight  of 
cancerous  animals,  control  animals  on  a  diet  isocaloric  to 
them  were  unable  to  maintain  their  weight,  the  decline  in  weight 
coinciding  with  the  onset  of  progressive  tumor  growth  for  the 
cancerous  animals;  (c)  initially,  the  carcass  (animal  minus  tumo 
of  the  cancerous  animal  increased  in  weight,  but  began  to  decline 
as  the  tumor  became  manifest.    The  tumor  itself  continued  to 
grow  at  a  rapid  rate,  eventually  attaining,  ih  some  cases,  a 
size  comparable  to  that  of  the  carcass  of  the  cancerous  animal. 
Older  mice  survived  longer  and  the  tumor  attained  heavier 
weights,  as  contrasted  with  younger  mice.    This  also  occurred 
when  the  tumor  inoculum  was  reduced. 

2.    Influence  of  the  host.    The  antileukemic  action  of  aminop-  i 
terin  was  demonstrated  to  be  influenced  by  the  age  of  the  mouse. ; 
Aminopterin  was  more  effective  in  increasing  the  survival  time   ; 
of  older  mice  with  leukemia  as  compared  with  younger  mice. 
This  increase  was  attributable  to  two  factors  (a)  without  treatmeri 
older  leukemic  mice  survive  longer  than  younger  leukemic  mice  i 
following  inoculation  of  an  equal  number  of  leukemic  cells.   At 
least  part  of  the  effect  of  age  on  the  survival  time  is  attributable 
to  the  initial  weight  of  the  mouse.    The  percentage  "take"  of  the 
leukemia  is  not  influenced  by  the  age  of  the  mouse,  (b)  Older  mici 
tolerate  a  higher  dose  of  aminopterin,  but  this  increased  toleram 

is  not  transmitted  to  the  tumor.    This  permits  the  employment  of > 

higher  doses  of  aminopterin  in  older  mice  with  a  restiltant 
increase  in  antileukemic  action. 

3.  Influence  of  number  of  leukemic  cells.    Leukemic  mice 
were  kept  alive  for  an  extended  period  of  time  with  massive  dosei 
of  amethopterin.    The  leukemic  cells  from  such  m.ice  showed  on 
transplant  little  if  any  evidence  of  resistance.    Apparently  other 
factors,  such  as  a  diminution  in  the  tolerance  of  the  host  to 
treatment,  or  progressive  increase  in  the  number  of  leukemic 
cells,  despite  treatment,  may  render  a  treatment  ineffective. 

This  suggested  an  investigation  of  the  influence  of  the  number 
of  cells  in  the  leukemic  inoculum  on  the  effectiveness  of  treatmei. 
An  approximately  linear  relationship  was  observed  between  the 
number  of  cells  in  the  leukemic  inoculum  necessary  to  kill  50% 
of  the  mice,  and  the  dosage  of  amethopterin.    Thus,  the  effective/ 
ness  of  treatment  is  influenced  by  the  number  of  leukemic  cells 
in  the  host. 

4.  Treiatment  of  advanced  leukemia.     Advanced  leukemia  in 
mice  is  susceptible  to  therapy  if  an  appropriate  modification  of 
treatment  schedule  with  amethopterin  is  applied.    In  contrast  to 
heavier  and  less  frequent   treatment  with  amethopterin  when  the  >; 
tumor  is  in  its  earlier  stages,  the  optimal  schedule  of  treatment 
when  therapy  is  initiated  late,  is  one  in  which  very  light  doses  of 
amethopterin  are  administered  rather  frequently.    The  levels  of 
therapy  which  were  effective  against  advanced  tumor  were  so  lov 
as  to  produce  relatively  little  early  toxicity.    The  food  intake  and 
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weight  of  mice  so  treated  were  maintained  at  high  levels  for  a 
substantial  period. 

5.    Pyridine  nucleotide  synthesis  in  the  mouse  (with  Dr.  N.O. 
Kaplan,  McCoUum  Pratt  Inst.,  Johns  Hopkins),    A  tenfold  in- 
crease in  the  concentration  of  liver  diphosphopyridine  nucleotide 
(DPN)  was  observed  in  liver  following  the  injection  of  nicotinamide 
in  mice.    Maximum  biosynthesis  occurred  in  8-12  hours.   An. 
elevation  of  DPN  also  occurred  in  spleen,  kidney,  and  neoplastic 
tissue.    6-mercaptopurine  inhibited  the  rise  as  well  as  the  sub- 
sequent breakdown  of  DPN.    This  was  partially  reversed  by 
administration  of  adenylic  acid.    Injection  of  DPN  and  deamino 
DPN  also  increased  the. DPN  content  of  liver  and  kidney. 
Nicotinic  acid  and  tryptophane  also  promoted  an  increase  in 
liver  DPN,  but  the  magnitude  of  synthesis  was  much  smaller  than 
with  nicotinamide.    Uniformly  C^*-^  labeled  and  Cj^  labeled  glucose 
are  incorporated  to  approximately  equal  extent  in  biosynthesized 
DPN  (Shuster).    In  both  cases  the  specific  activity  of  the  nicotina- 
mide mononucleotide  moiety  of  the  DPN  was  approximately  twice 
that  of  the  adenylic  acid. 

6.    Drug  action  (with  Dr.  Robert  Burton,  Lab.  of  Neurochemistry 
N.I.N.D.B.).    Serotonin  appeared  considerably  less  effective 
than  Marsilid  in  potentiating  nembutal  anesthesia.    Marsilid 
increases  the  side  position  time  induced  by  the  no n- barbiturate, 
Doriden.    Reserpine  appears  to  potentiate  amphetamine  stimula- 
tion.   Preliminary  studies  show  that  reserpine  gives  some  exten- 
sion of  survival  time  with  leukemia  in  mice. 

7.    Study  of  transformations  involving  citrovorum  factor  (CF) 
(with  Dr.  Paul  Condit,  General  Mediciiie  Branch). 
Administration  of  folic  acid  (FA)  one  hour  prior  to  aminopterin 
afforderi  optimal  protection.    Direct  deter -lination  of  total  CF 
in  mov.se  liver  showed  a  maximum  concer.tration  one  hour  after 
admiiiistration  of  FA.    These  observations  are  being  extended 
ii    j  to  changes  which  occur  following  administration  of  antiiolics. 

)igificance  of  Cancer  Research  ;    These  experiments  are  designed  to  provide 
tlfiame  of  Institute) '    basic  information  pertaining  to  the  host- 
si    I  tumor  relationship  in  chemou-erapy.    From 
'                     such  studies,  principles  may  be  established  for  ti'OHi:nent  in 

aniraals  which  may  be  of  use  in  applit^ation  to  clnmp-l  chemother- 

i;  ^Py- 

'i?rLosed  course  of  project:    During  the  next  year  the  various  phases  of  this 
'     i" — work  will  be  continued  and  broadened. 


PAGE  l^ 
PROJECT  REPORT  (Cont'd) 


10-.  NCI  253 

SERIAL  NO. 


11.  BUDGET  ACTIVITY: 

'   RESEARCH  ■        '/T/    '      ADMINISTRATION        A/ 
REVIEW  &  APPROVAL  A/    TECHNICAL  ASSISTANCE  /"/ 


/12.  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER 
'ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  EITHER  19^6  or  1957. ■ 

Collaboration  with  Dr.  N.  O.  Kaplan  of  the  McCollum-Prati 
Institute,  Johns  Hopkins  University, • 

Funds,  facilities  and  staff  have  .been  provided  by 
Dr.  Kaplan  in  joint  program.  , 


NO'  ENTRIES  FOR  ITEM  13 


pag:5  5 

PIxOJECT  El^POilT  (Cont'd) 

4*  ITCI  253 


fil^lAL  NO. 


5. 


"UELICATION::;  Crt^ari  TJ-^AN  ABlUl^^iAC^rG  FaOM  tl-^K  I^HOJECIIT  DtRIN'2 
AL3NDAE  YSAli  1955. 


1  Factors  influencing  the^  specificity  of  action  of  an  antileukemic  agent 
-    (Lminopterin).    Multiple  treatment  schedules  plus  delayed  administration 
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'i    Potentiation  of  pentobarbital  anesthesia  by  isonicotinic  acid  hydrazide 
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Jylic  acid  antagonists.    A,  Goldin,  J.  M.  Venditti,  G.  3,.  Humphreys,  D.  Dennis, 
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DURING  CALSNDAH  Y3AR  1955. 

i  A.  Goldin  received  reappointment  as  xl-esearch  Associate  in  the  McCollum- 
jPratt  Institute  of  the  Johns  Hopkins  University,  Bait.,  July  1955. 
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DTHER  INVESTIGATORS 


ROJECT  DESCRIPTION 


rd^ct;   Preparation  of  Supplement  to  Hartwell's  "Survey  of  Compounds  Which 
Have  Been  Tested  for  Carcinogenic  Activity" 

bjctives;     To  prepare  a  supplement  to  my  'Purvey",  similar  in  format, 
covering  the  literature  on  chemical  carcinogenesis  from  1948 
to  1954. 

gtods  employed;     This  is  a  literature  survey.   All  the  original  literature 
""  from  all  the  countries  in  the  world,  is  culled  for  pertinent  references 

which  are  then  abstracted.    The  abstract  journals  are  also  scanned 
for  further  references.    AU  material  abstracted  is  typed  on  cards. 
From  these  cards  a  final  manuscript  copy  is  typed.    Numerous 
,  indexes  will  be  prepared.    Printing  will  probably  be  by  varitype. 

wr  Findings;   No  conclusions  can  be  drawn  from  this  compilation  until  it  is 
j  completed  and  all  the  data  tabulated. 

giiicance  to  CANCER  Research;     This  continued  project,  as  a  literature 
Name  of  Institute)  survey  of  chemical  carcinogenesis,  is 

expected  to  be  useful  to  research  workers 
here,  and  in  the  rest  of  the  world,in  the  same  way  that  the  original 
'ISurvey"  has  been.    It  is  being  kept  up  to  date  at  the  request  of  the 
National  Research  Council  transmitted  through  the  Surgeon  General, 


PAGE  2 

NCI    256 

PROJECT  REPORT  (Cont'd) 

Proposed  Course  of  Project;      This  particular  Supplement  should  be  completed 

within  the  coming  calendar  year.  It  is  likely 
that  periodic  supplements  will  be  prepared  from  time  to  time  in 
the  future,  depending  on, the  rate  of  progress  in  this  field  in  this 
and  in  other  countries,  i; 
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S^5tlon  or  Servicfe  -  Location(if  other  than  Bethesda)     Serial  No. 

I,  CieiTriical  and  Pharmacological  Studies  with  Tumor~Necrotizing  Polysaccha- 

Prpject  Title       (    rides  and  with  Chemically-defined  Substances  known 
(.   to  Damage  Animal  Tumorsi 

largaret  G,  Kelly  and  J.  Leiter 
n  Principal  Investigator(s) 

J,  lorman  Smith;  Sue  Roethel,  I,  Wodinsky  and  David  P.  Rail        :•    r        ' 

Other  Investigators  ■  /hvujri;.;  ..;  ^ 

).   mo JEC T  DtJSCRIPTION; 

Objectives: 

Determination  of  (1)    chemical  composition  of  tumorHriecrbtizing  pbiy- 
jaqharides,  arid  tsblatioh,  arid  identificatioh  of  active  and  iriactive  compbnentSi' 
2)  Pharmiabblogical  actions  of  tumbr-necrotizing  polysaccharides,  especiilty 
hoe  actibris  ^hich  help  elucidate  mechanisms  involved  in  prbduction  of  tumor- 
leEorif'hage  and' necrosis;    (3)    Collaborative  studies  with  surgical  staff  bn  cbm- 
jouids  isoikt^d  frbrii  podbphyllin.    (4)   Correlation  of  structure  of  phenaZine  • 
UK^ogjies  and  dei^ivatives  with  tumoi'-affecting  pbtency  and  with  toxicity. 

Methbds  ertiplbye'd;    '  ■ 

Bibchbniical,  biblogicali  pharmacological,  histochemical  arid  bacterio- 
logcal  methods,  modified  as  required  to  fit  specific  prbblems  of  the  research. 

Major  findings'  .  ( 

(1)    The  soluble  and  insoluble  polysaccharide  materials  isolated  by 
^dian  Perrault  from  Bryonia  root  were  hydyolyzed  with  sulfuric  acid  and  paper- 
chomatographed.    Bpth  fractions  appear  to  have  the  same  constituents:    a 
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reducing  dissacharide  (either  cellobiose  or  maltose)  and  glucose.    No  pentoses, 
sugar  acids,  ketoses,  amino  acids,  or  phosphate  esters  were  found.    An  unidet) 
tified  substance,  migrating  at  the  approximate  rate  of.  glucosamine,  but  which  c| 
not  give  the  Morgan  and  Els  on  reaction  for  hexosamines,  was  also  present. 

It  had  been  found  previously  that  the  polysaccharide  from  Serratia  marce,' 
cens  could  be  incorporated  into  a  synthetic  media  a§  the  sole  source  of  carbohy 
drate  for  the  following  micro-organisms:    A.    ftimigatus;  A.   oryzae;  A.  niger; 
and  a  mutant  fungus  isolated  from  a  polysaccharide  preparation  in  this  laborato^ 
Attempts  have  been  made  to  isolate  enzymes    from  these  organisms  which  wool 
break  down  the  polysaccharide  materials  into  Qligosaccharide  intermediates  in 
order  to  obtain  information  on  the  simplestcottfiguriatioh  which  would  retain 
tumor -damaging  potency.    It  has  been  established  that  the  cell  bodies  and  cell-1 
free  filtrates  contain  enzymes    which  slowly  break  do^!vn  the  polysaccharide  to  ; 
reducing  sugars.     After  96  hours  incubation  with  preparations  from  ultra   son- 
erated  cell  bodies  and  hydrolyzed  cell-free  filtrates,  about  10%  of  the  polysac-^ 
charide  was  hydrolyzed  to  reducing  sKgar,  without  detectible  loss  of  tumor- 
damaging  activity.      No  intermediates  have  been  demonstrated  with  paper  chron- 
tography.  ..  "■ 

{2)    Studies  designed  to  elucidate  the  Shwartzman  phenpnienon  in 
rabbits  were  undertaken  in  coila:borati6n  with JDr.  iDavid  Rail,      For  details, 
see  report  of  Rail. 

Although  attempts  to  elicit  a  Shwartzman  reaction  in  mice  have  not 
been  successful  in  the  past,  this  problem  was  reinvestigated.      If  this  could- be  i 
done,  a  direct  correlation  would  be  possible  between  the  Shwartzman  reaction  i 
and  turn  or -hemorrhage  in  the  same  animal  by  use  of  drugs  kr^o-yvri  to  inhibit  thei 
Shwartzman  in  rabbits.      It  Seemed  j>6ssible  thai,  with.  the,;greater  variety  Of 
inbred  strains  of  mice  which  aire  available  today,  a  strain  of  mouse  might  be 
found  which  was  Shwartzman  active.      Negative  results  were,  obtained  with  10 
strains  of  mice.      However,  two  strains  shpweci  40-50%  incidence    of  skin  heme  - 
rhage  and  necrosis  after  the  Ihtba dermal  injection  of  polysaccharide;  and  1  strsi 
(C57  Bl. )  gave  a  high  incidehc6;(80^9b%)  of  local  hemorrhagic  response  after  tl 
intradermal  injection.      The  response  could  be  observed  grossly  and  micro- 
scopically in  24  hrs. ,  and  was  somewhat  more  pronounced  in  48  hrs.      As  no  e- 
hancement  of  response,  or  no  increase  in  number  of  positive  responses  could  t, 
obtained  after  the  intravenous  (or  "provocative")  dose  of  polysaccharide,  this  . 
does  not  represent  the  clasSisShwartzmah  reaction,      How^ver^,  preliminary 
results  indicate  that,  just  like  the  Shwai'tzman  reaction  in  rabbits,  this  local 
hemorrhage  response  in  mice  following  the  intradernaal  injection  of  polysacchaWe 
can  be  inhibited  by  sympatholytic  and  anti-coagulant  drugs.      When  the  sympa- 
tholytic drug,  chlorpromazine,  was  given  to  mice  bearing  6  day  implants  of  Sr< '• 
a  two  to  three  times  larger  dose  o^  polysacchairide  was  required  for  production 
of  tumor  damage.      On  the  other  hand,  whep  tumor-bearing  mice  were  treated 
with  anti-coagulants,  there  was  little  if  any  change  in  dose  response  (tumor- 
hemorrhage)  to  polysaccharide. 


Project  Report  (conf  d)  NCI   25? 

Page  3 
Experiments  are  in  progress  to  determine  the  lactic  acid  content  of 

sk:(i  from  prepared  and  normal  sites  of  rabbits  and  mice,  and  to  study  in  vitro 
j1;  their  aerobic  and  anaerobic  glycolysis.      Thomas  and  Stetson  have  reporFed  a 
I!!  hiper  lactic  acid  content,  and  an  increased  rate  of  glycolysis  of  skins  "pre- 

paed"  with  bacterial  toxins  and  polysaccharides,  and  our  results  to  date  cor- 
urojorate  this. 

^         ■        ■  ■     ■  '  ■ 

if_     I  The  development  of  tolerance  to  bacterial  polysaccharide  has  often 

kmiie  impractical  the  effective  use  of  many  of  its  pharniacologic  actions.  Recently. 
I,  FgT  et  al  and  others  reported  that  incubation  at  37*  C.  of  bacterial  pyrogens 
i(,  wiji  plaslna,  or  serum,  enhanced  fever  response,  particularly  in  tolerant  rabbits, 
jjWjwere  unable  to  substantiate  these  obser^^ations,    (For  details,  see  Rail's 

reort) 


We  have  investigated  the  effect  of  incubation  with  serurti  on  tumor  res- 
juPCise  and  lethality  in  tolerant  and  non-tolerant  (fresh)  mice.    Tolerance  was  de- 
if.  vcoped  by  two  i»p,  injections  of  polysaccharide  irt  saline  (4  mg,  per  mouse) 
(^gilen  4  days  apart;  tumors  were  implanted  one  day  later.      This  schedule  induced 
toerance  both  to  toxicity  (20-fold  increase    in  LD     )  and  to  tumor -damaging 
ptericy  (70-fold  increase  in  EDc«)  of  the  polysaccnaride,      EDg^  and  LD      Of 
p<iysaccharide  incubated  at  37°  C,  in  fresh  rabbit  serum  or  in  saline  (controls) 
determined  in  CAF^  mice  on  the  6th  day  of  turhor  growth. 

Incubation  with  serum  for  1/2  hour  did  not  significantly  change  ED 

o|LDcQ  of  polysaccharide  in  tolerant  or  non-tolerant  mice.      Incubation  for  one 

hkr  at  37°  C.  however,  significantly  increased  the  l^D^-,      Toxicity  was  de- 

^cBased- about  30%  in  tolerant,  and  60%  in  fresh  mice,      ED^  was  not  signifi- 

'cjatfy  changed.      The  ratio    of  LDg^  to  EDg    increased  from  2,  6  to  3.  6  in  the 

[^  tcerant  group,  and  from  6.  8  to  18,  6  in  the  xresh  animals.      The  active  agent  in 

'  ribbit  serum  appears  to  be  heat-labile:    preheating  the  serum  to  70*  C.  for  10 

I  nnutes  before  incubation  with  polysaccharide  at  37°  C.  for  1  hr,  prevented  the 

iiljrease  in  LD     . 

50,      ,  . 

(3)-  Further  collaborative  studies  were  made  with  the  surgical  staff  in  three 
"  i^'tiients.      The  drugs  used  were  alpha -peltatin,    and  acetylpodophyllotoxin-  co  - 
'  pridinium  chloride.      In  one  patient  with  recurrent  epidermoid  carcinoma,  it  was 
""  rfssible  to  get  preliminary  information  on:    route  of  administration --topical  com- 
'''  FJred  with  intratumoral;  effect  of  solubility-- alpha- peltatin  is  relatively  insol- 
''  ttle  in  water,  acetylpodophyllotoxin-  co  -pyridinium  chloride  is  soluble  (both  drugs 
'f  9'e  members  of  the  podophyllin  group,  and  have  comparable  effects  when  given 
''  S'stemically  to  mice  with  S-37  implants);  optimum  concentration-- dose  ranges 
*fom  5%  to  20%  were  studied  by  topical  route,  and  from  1  mg,  to  150  mg,  by 
Hjtratumoral  route;  and  vehicle  -  -phosphate  buffer,    dextran,  propylene  glycol, 
''  ad  lanolin  were  tried.      Treated  and  untreated  areas  were  biopsied  and  studied 
'*  i  the  pathology  laboratory  (Dr,    Louis  Thomas).      An  effort  was  made  to  ascer- 
"^  iin  depth  of  penetration,  severity  of  tumor  damage,  and  onset  and  duration  of 
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drug  effect.      (Maxim-uaai  tolerated  dose  and  toxic  symptoms  of  acetylpodophylk 
toxin-    (0  -pyridinium  chloride  were  determined  in  dogs, ) 

In  connection  with  the  anticipated  clinical  studies,  a  compajrison  of  effecj 
by  intratumoral  and  intraperitoneal  routes  of  administration  was  made  with 
mouse  Sarcoma  37.  Alpha -peltatin  and  acetylpodophyllotoxin-  O)  -pyridinium 
chloride  were  used  in. this  investigation.  .  In  .giving  the.drugs  i.  t, ,  the  dose  wa 
divided,  and  several  injections  were  made  around,  the  cirQumferepceof  the 
tumor  and  at.  the  base.  With  both  roytejS;,  and  with  both  drugs,  areas  of  appai, 
-ently  unaffected,  viable  tumor  tissue  couU  be  found , microscopically,  particu-t 
larly  at  the  periphery  and  adjacent  to.  large  blood  vessels,  .No  clear-cut  grps: 
or  microscopic  evidence  was  obtained  which  would  indicate  any  advantage  to  be 
obtained  by  i.  t.  route,  even  when  the  total  amount  of  an  effective  i.  p.  dose  was, 
injected  directly  into  the  tumor  tissue,   •      -..■,..  r,  •  , 

(4)    The  tentative  relationshipbetween  structural  configuration  and  tre.n).  s 
which  was  suggested  from  earlier:  investigations,   is^still  apparent  from  addi- 
tional compounds  which  have  been  added  to  th^:  sear ies.;     Two  piperazines  did  nl 
produce  tremors,  but  the  3  pyrgizinium  compounds  .which  were  tested,  did  prodne 
tremors.   There  does  not  appear  to  be. any  cprr elation  between  tumor   damage 
and  toxicity  (tremors);     the  only  correlation  between  structure  and  tumor- 
damaging  action  is  that  of  quaternization. 

Significance  to  Cancer  Research  .-.  :  •i:. .  ;. 

(1)  Tumor-necrotizing  polysaccharides  ares. complex  substances,-   An 
information  concerning  the  features  of  structure  which.are  essential  for  their 
tum.or-necrotizing  action  would  be  important;  ^Preparation- -or  synthesis f-of 
more  effective  and  less  toxic  analogues  could  then  be:  attempted  with  a  grpaten 
degree  of  ratlonaLity,       ■    ,' 

(2)  Any  information  on  the  mechanism  of  action  involved  in  productic 
of  hemorrhage  and  necrosis  in  animal  tumors  is  of  fundamental  as  well  as  pra  • 
tical  interest,      -It  should  help  in  the  development  of  a  rational  approach  to  can. 
cer  chemotherapy,   and  aid  in  the  more  effective  use  of  the  materials  now  at 
hand.    ■  ■■.    i.    ■    ^        ■■,.-;■  ^ 

(3)  Thesie  studies  served  to  orient  cllr-icians  on- the  effects  and  limit?, 
iions  of  these  compoands,  and  to  furrtish  data  on  which  to  base  any  future  clini 
cal  studies  with  these  compounds, 

■  (4)    This  r&ther  extensive  series  of 'chemically  related,   tumor-damaj 
ing  compounds  offered  a  splendid  opportunity  for  trying' to  correlate  structure 
with  pharmacologic  action,   with  the  expectation  that  such  information  would 
serve  as  a  better  guide  for  future  synthesis  of  related  compounds  with  more- ■ 
desirable  properties.  "       ' 
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Proposed  Course  of  Project 

(1)  Study  of  the  action  of  aqueous  and  alcoholic  extracts  of  ultrasoner- 
,ate| fungi  on  polysaccharide  materials,  and  attempt  to  isolate  and  characterize 
Inttrmediate  products.  It  is  proposed  to  use  some  crude  polysaccharide  prep- 
araions,  also,  in  the  hope  that  they  will  be  more  susceptible  to  attack  than  the 

^mo,ie  highly  purified,  and  possibly  altered,  materials  investigated  to  date.    As 
thejtreatment  does  not  seem  to  alter  the  tumor-necrotizing  action  of  the  poly- 
saeharides,  even  though  increasing  the  reducing  sugars,  an  attempt  will  be  made 
Ho  |iaracterize  these  altered  products  by  obtaining  ultra-violet  spectra,  total 
canohydrate  content,  reducing  sugars  and  hexosamine  levels, 

(2)  The  studies  on  mechanism  of  action  of  the  Shwartzman  phenomenon 
in  abbits  are  virtually  completed,  and  no  further  work  is  proposed  other  than 
oroaring  the  data  for  publication.    (See  report  of  Rail) 

The  nature  of  the  hemorrhagic  response  elicited  in  certain  strains  of 
'mife  on  intradermal  injection  of  Shwartzman-active  polysaccharides  will  be 
stJlied  further.      The  possibility  that  this  may  be  related  to  the  Arthus  phenom- 
enjii  is  being  considered.      Work  is  in  progress  to  determine  whether  variation 
of  he  time  interval  between  the  intravenous  and  intradermal  injections  may  yield 
a  lue  Shwartzman  reaction  in  mice.      It  is  also  planned  to  study  the  effect  of 
tolirance  on  production  of  the  Shwartzman  phenomenon.      The  effect  of  anti- 
cogulants,  of  autonomic  blocking  agents,  and  of  leucopenic  drugs  on  production 
of  llum  or -hemorrhage  and  on  the  local  skin  hemorrhage  in  mice  will  continue  to 
bdstpdied. 

.:  Lactic  acid  metabolism  of  skin  injected  with  Shwartzman-positive  and 

Shjirartzman-negative  polysaccharides  will  continue  to  be  studied.      The  effect  of 
diiigs  known  to  inhibit  the  Shwartzman  reaction  will  be  examined  in  parallel  ex- 
pciments  with  fresh  and  tolerant  rabbits  and  mice.      The  lactic  acid  metabolistti 
of  skins  of  mice,  from  strains  which  give  a  hemorrhagic  response  to  an  intra - 
dtfmal  injection,  and  from  those  which  give  no  gross  or  microscopic  evidence 
oiany  response,  will  be  studied. 

The  results  to  date  of  the  effect  of  incubation  of  polysaccharide  with 
srum  have  been  submitted  as  an  abstract  for  presentation  at  the  47th  meeting 
o:'\.merican  Cancer  Society  and  are  also  being  prepared  in  manuscript  form  for 
pblication.      It  is  planned  to  continue  these  investigations  in  an  attempt  to  iden- 
tiy  the  active  agent  in  serum  and  to  determine  whether  incubation  with  serum 
vU  influence  the  development  of  tolerance  to  polysaccharide. 


10.  NCI-257 


Project    Report  (conf  d) 

Page  6 


Serial  No, 
11. 


Budget  Activity; 

Research  /~x    /Administration  /     / 

Review  and  approval     /      J  Technical  assistance      /     / 

NC   ENTRIES  FOR  ITEMS  12  and  13 
14.   NCI-257 


15. 


Publications  other  than  abstracts  from  this  project  during  calendar  year  1  i5 

Rail,  LavidP. ,  Smith,  Norman  H. ,  and  Kelly,   Margaret  G. :    Effect  of 
Anticoagulants  on  Local  Shwartzman  Reaction.      Froc,  Soc.  Exp.  Biol,  Med.  IB; 
241^243,    1955. 


NO  ENTRIES  FOR  ITEM  16 


PAGE    1 


PROJECT  REPORT 


IJNatlonal  Cancer   Institute  2.   Laboratory  of  Chemical   Pharmacology 
■  INSTITUTE  LABORATORY  OR   BRANCH 

3,>  Biochemistry -  l\., 

;ECTiai  OR  SERVICE  '  L0CAT16N  (IP  OTHEift  THAN  BEYHeSDa) 


5.      NCl    25 1 


SERIAL  NO. 


6; Enzyme  Changes  Induced  In  Normal  and  Malignant  Tissues  with 
[PROJECT  TITLE  Chemical  Agents. 


7  V.  S.  Waravdekar  and  J.  Letter 


PRINCIPAL  INVEST  I  GATOR(S) 

I:,  0.  H,  Powers  and  L.  D.'  "Saslaw 


PTHER  INVESTIGATORS 


9fPR0JECT  DESCRIPTION 

I     '  ■  .    "   "  . .     ...      .  .    ■  ■ 

A ,  Objectives 

[     To  elucidate  the  mechanism  of  action  of  tumor-damaging  agents 
[by  determining  the  biochemical  changes  produced  in  tumors  as  con- 
jtrasted  with  normal  tissues, 

B.  Methods  Employed 

1)  Mice,  with  and  without  tumors,  are  injected  with  tumor- 
jdamaging  agents  (acetylpodophyl lotoxin-w-pyridinium  chloride,  a- 
'peltatin,  colchicine  derivatives,  etc.).  Animals  are  sacrificed 
iat  frequent  time  intervals  (before  and  after  gross  damage  in  tumors 
j is  observable)  and  the  biochemical  properties  determined.   A  broad 

I  spectrum  of  enzymes  were  determined:  glycolytic,  oxidative,  purine 
i  metabolizing  enzymes;  dehydrogenases  involved  in  protein  metabolism; 
etc. 

2)  The  effects  on  subcellular  components  were  also  evaluated 
'Using  different  techniques  of  disruption  (sonic-vibrations,  pass- 
!  Ing  through  a  tissue  press,  etc.). 


^ 
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/  C.  Major  Findings 

1)  Experiments  on  glucose  utilization  (reported  last  year) 
showed  a  decreased  ability  of  tumors  from  treated  animals  to  use 
glucose  unless  the  medium  were  fortified  with  a  large  excess  of 
diphosphopyridine  nucleotide-  (DPN).   These  observations  were  ex--. 
tended  to  an  evaluation  of  the  role  of  DPN  in  the  metabolism  of 
normal  and  malignant  tissues  from  drug-treated  mice.   Endogenous 
DPN  (also  reported  last  year)  was  markedly  reduced  in  tumor  tis- 
sue following  ian  injection  of  these  tumor-damaging  agents.   In- 
vestigation revealed  that  relatively  little  change  occurred  in 
the  DPNase  activity  (including  DPN-pyrophosphatase) .   Even  after 
2l\.   hours>  when  marked  damage  was  observable,  the  DPNase  activity 
of  treated  tumors  was  virtually  the  same  as  that  from  untreated. 
The  ability  to  synthesize  DPN  (synthesizing  enzyme)  on  the  other 
hand  was  markedly  affected.   Only  50  percent  of  the  activity  was 
observed  [|.  hours  after  injection  as  compared  with  tumors  from  , 
control,  uninjected  mice. 

2)  It  was  observed  that  the  liver: of  animals  bearing  Sarcoma  • 
37  had  a  reduced  "DPWsyntTiesizihg  activity 'oyer  that  observed  in 
livers  from  non-tumor-bearing  animals.  The  values  decreased  steads 
i  ly  for  four  or  five  days  following  tumor  implantation  and  leveled*' 
off  at  a  value  of  about  one  half  of  the  activity  of  livers  from 
non-tumor-bearing  mtce-  (  0;i|.75  P-Mv  '  DPN  syhthesi-zed/ing.N/hr . ) .  ■ 

3)  Following  injection  of  acetylpodophyllotoxin-co-pyridinium  i 
chloride,  the  DPN  synthesis  of  liver  from  treated  tumor-bearing 
mice  increased,  while  the  activity  in  the  tumor  (see  item  1)  de- 
creased markedly.   Liver  activity  rose  to  130  percent  of  controls 
while  tumor  activity  dropped  to  about  [j-O  percent  of  , control s. 

'.. .  1|.)  It  had  been  previously  reported  that  succinoxidase  activit 
was  markedly  diminished  following  drug  injection,  but  the  dehydro- 
genase activity  was  found  virtually  unaffected;  the  relation  of 
this  phenomenon  to  the  Slater  effect  was  examined.   The  other  two  ^■ 
electron  transfer  systems,  malic  oxidase  and  isocitric  oxidase 
[which,  act  through  coenzyme  I  and  II  (DPN  and  TPN) ]were  also 
examined.   Both  oxidases  Were,  markedly  reduced,  whereas  the  dehy- • 
droge'nase  activities  ;were  scarcely  affected.   Other  enzyme,  systems" 
closely  related  to  these  (viz .'  mal ic-cytochrome  'c  reductase",  DPN- 
cytochrome  c /reductase,  DPNHp  oxidase  and  TPN-cytochrome  c  reduc- 
tase) were  ,ari  reduced  in  a  fashion  parial lei  to  the  oxidases. 

5)  Preliminary  experiments  revealed  no  specific  relationship' 
between  the  above  changes  (item  Ij.)  and  the  Slater  factor.  The  • 
effects  of  BAL  (specific)  and  of . drugs  .were  distinguished  by  de- 
termining succinoxidase  activity  in  the  presence  and  absence  of 


PAGE  3   NCI  258 
PROJECT  JIEPORT  (Cont'd) 


c/tochrome  c  and  after  treatment  vrith  calcium  phosphase  gel. 

jie   effects  seem  to  be  accounted  for  primarily  by  the  effects  on 

fee  cytochrome  system. 

6)  Glutamic  dehydrogenase,  DPMase  and  DPN-pyrophosphatase 
stivities  (hitherto  unreported)  were  determined  for  a  group  of 
tjmors  (Sarcomas  37  and  l80;  Carcinomas  C3HBA,  2l].l-6,  and  63; 
i^mphoma  1,  2  and  MOL;  Leukemia  L1210;  Harding-Passey  melanoma; 
lid  Hepatoma  129). 

7)  The  effect  of  a  variety  of  the  particulate  and  soluble, 
:on-s ' dimentable  enzymes  [DPN  synthesizing  enzyme  (nucleus); 
■!ricase,  glutamic  dehydrogenase  (mitochondria);  adenosine  deaminase 
ind  nucleoside  phosphorylase  (supernatant)]  were  examined  to 
Valuate  the  role  of  morphologic  changes  to  the  chemical  ones, 

jhe  changes  observed  vicre  not  related  to  any  particulate  structure, 
Jor  were  they  related  to  the  changes  produced  by  physical  dis- 
juption  of  particulates  (such  as  cytochrome  oxidase,  etc.).   DPN 
ynthesizing  activity  was  decreased  more  markedly  by  drug  treat- 
ent  than  by  physical  disruption;  glutamic  dehydrogenase  activity 
as  somewhat  decreased  by  treatment  but  very  greatly  increased  by 
jonoration;  uricase  was  markedly  decreased  follov^/ing  drug  treat- 
lent  but  unchanged  by  disruption  of  mitochondria. 

^'  Significance  to  Cancer  Research 

1)  This  project  has  developed  data  which  describe  the  damage 
'nduced  in  tumors  by  chemical  agents  in  biochemical  terms  as  well 
iis  morphologic  ones.   This  may  lead  to  a  better  understanding  of 
llrug  action  on  tumors  and  to  a  better  selection  of  agents,  or  com- 
pinations  of  agents,  for  cancer  therapy. 

2)  The  observations  on  the  effects  of  drugs  on  glucose  utili- 
sation are  complemented  and  fortified  by  those  of  Drs.  Woods  and 
|3urk  who  have  been  investigating  the  relationship  of  these  and 
pther  tumor-damaging  agents  on  glycolysis,  particularly  in  rela- 
Lionship  to  hormonal  influences  (a  stress-modifiable  insulin  and 
iinti-insulln  factor).   Cooperative  relationship  with  these  Inves- 
|clgators  has  been  maintained. 

'    3)  The  observations  on  reduced  synthesis  of  DPN  in  tumor- 
Ibearing  mice  needs  considerable  extension,  before  its  full  sig- 
nificance can  be  assessed.   It  appears  superficially  related  to 
either  or  both  the  observations  made  some  time  ago  by  Greenstein 
;and  his  collaborators  on  liver  catalase,  and  currently  and  inde- 
pendently by  Shacter  on  the  role  of  liver  sulfhydryl.  Unlike 
;catalase,  however,  DPN  synthesizing  enzyme  was  found  in  measurable 
quantities  in  both  tumor  and  liver,  and  the  changes  in  enzyme  in 
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both  types  of  tissue  could  be  followed.   The  response  of  liver 
sulfhydryl  to  tumor  growth  seems  to  be  a  less  delicate  index, 
since  changes  are  not  observable  for  several, days  after  tumor 
implantation. 

£/  Proposed  Course  of  Project 

Further  work,  including  extension  to  other  tumors  and  tis- 
sues, will  clarify  these  points  and  the  other  findings  reported  I 
In  Section  C. 
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9|PR0JECT  DESCRIPTION 

A)  Objective 

I  Isolation,  from  plant  sources,   of  drugs  with  ability  to  induce  damage  in 

Srcoma  37,      Bioassays  of  chemical  compounds  for  the  presence  of  this  biologi- 
Cjl  property. 

B)  Methods 

Individual  chemical  compounds,   or  extracts  of  plant  tissues,  are  inject- 
el  into  mice  bearing  6  day  old  implants  of  Sarcoma  37;  the  animals  are  sacrificed 
5:  hours  later  and  observed  for  damage  induced  in  the  tumors.      Crude  plant  ex- 
tjacts  are  fractionated  by  solvent  partition  and /or  by  chromatographic  techniques 
^id  assayed  for  tumor-damaging  potency. 

C)  Major  findings 


I  1.    Bulbs  from  the  family  Amaryllidaceae  were  selected  because  of  their 

fJtivity  as  antimalarials  and  because  of  the  findings  that  some  groups  of  com- 
punds  (e.  g,  Daraprin)  had  potency  both  as  antimalarials  and  as  ainti-tumor  agent 
bout  75  species  from  25  genera  of  Amaryllidaceae    were  tested;  45  species  be- 
gged to  the  genus  Narcissus,     In  general,  there  was  a  close  correlation  be- 
Iveen  tumor-damaging  potency  and  taxonomic  classification.      Even  within  the 
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<.  PROJECT  DESCRIPTION 

Objective 

To  elucidate  the  mechanism  of  action  of  polysaccharide 
with  particular  emphasis  on  its  activity  in  the  local  Shwartz- 
j  man  reaction  and  on  its  pyrogenic  action. 

Methods 

Pharmacological  and  histological  methods  were  employed. 

Major  Findings 

We  have  demonstrated  that  Biscoumacetate  (Tromexan)  In- 
hibits the  local  Shwartzman  reaction,  as  had  been  previously 
reported  for  heparin,  indicating  that  anticoagulation  per  se 
is  inhibitory.   For  the  first  time,  peripheral  vasoconstriction 
has  been  shown  to  be  important  in  the  pathogenesis  of  the 
Shwartzman  phenomenon.   This  has  been  demonstrated  by  blocking 
the  reaction  with  autonomic  blocking  drugs  and  by  provoking 
the  reaction,  in  the  absence  of  the  customary  intravenous  in- 
jection of  polysaccharide,  with  small  amounts  of  locally  in- 
jected vasoconstrictors. 
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The  Shwartzman  reaction  does'  not  occur  in  mice.   We  have 
demonstrated  that  an  histologically  similar  reaction  occurs  ir. 
certain  strains  of  mice  follov/ing  an  intradermal  injection  of 
polysaccharide.   The  subsequent  intravenous  polysaccharide  In- 
jection does  not  Influence  this  reaction,  thus  this  Is  not  the 
classic  Shwartzman  reaction. 

Incubation  of  polysaccharide  with  serum  has  been  reported 
to  augment  its  pyrogenic  action  in  normal  and  tolerant  rabbits 
Ke'have  demonstrated  that  such- augmentation  dpes  n-ot  occur  In  i 
•the  Shwartzman  reaction  or  in  the  mouse  reaction,  and  that, 
under  certain  circumstances,  the  pyrogenic  activity  of  serum- 
polysaccharide  Is  diminished. 

Significance  to. Cancer  Research 

This  bacterial  polysaccharide  has  activity  in  producing 
cJamage  in  tumors;  information  on  the  mechanism  of  any  of  Ac- 
tions Is  potentially  useful  in  making  It  a  mor.e  effective 
agent . 

Proposed  Course 


These  studies  are  virtually  completed  and  future  efforts 
will  be  in  the  nature  of  tying  up  loose  ends  and  writing  up 
the  remaining  material  for  publication. 
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.9.lpR0JECT  DESCRIPTION    ' 

jjThe   objectives   of   this   project  have  been  given   in  last   year's 
[report.      The  major   findings    of   the  past   year  are   as   follows. 

The   oxidation  of  L-cystelnyl-L-cystelne   has   been  investigated  by 
aeration  in  aqueous    solution  over   the  pH  range  i|,5-10»7   and   at 
concentrations   of   0, 015-3. OjJ?,     -Paper  chromatographic   analysis    in- 
dicated that   a  mixture   of   at   least   3  nlnhydr in-reactive   components 
resulted.      The   proportion   of   low  Rf    (in  phenol)    (0.00-0,15)   high 
molecular  weight  material  was   found   to   be   lower   in  the  products 
of  oxidation  carried   out   at   the  more   dilute   levels.      The  proportion 
of  the   other   two  components   varied  with  the   pH  of   the    solution 
during  oxidation.      Outside   the   pH  range   7.0-9.6   the   formation  of 
high  Rf    (0,ij.9)    component  was   favored  almost   to  the    exclusion   of 
the  medium  Rf    (0,l8)    component.      The   latter,   however,   was   formed 
in  appreciable   quantities  within  this  pH  range.      Molecular  weight 
determinations  by   a  new  ultracentrlfuge   technique   developed  by 
Kegeles   on  the   pure   high  Rf    (0,i|.9)    component    showed  this   to  be 
the  cyclic  monopeptlde   to  which  the   designation   "cyclo-L-cystinyl" 
has  been  given.      Similar   determinations    on  mixtures   of   the  Rf 
0.18   and  0,14.9  components    indicated  that   the  Rf  0,l8   component   is 
very  probably  dimerlc.      Application  of   the   dinitrophenyl   technique 
to  the   study  of  these   compounds  demonstrated   that   this   dimerio 
component   consists   largely  of   "parallel"   cystlnylcystine ,   but   the 
possibility   of   the   presence,    in  addition,    of   the   "antlparallel" 
Isomer  cannot  be    excluded. 
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5?,  PROJECT  DESCRIPTION 

'■  JThe  objectives  of  the  Secretarial  Unit  in  the  Office  of  the  Chief 
are  tot   Maintain  personnel,  correspondence,  reprints,  and 
requisition  files,  keep  an  accurate  and  current  record  of  Labora- 
tory library,  type  manuscripts,  letters,  memoranda,  lantern  slides, 
requisitions,  shop  orders,  and  miscellaneous  articles  and  charts. 
The  above  duties  are  performed  for  i|.0  professional  employees  and 
for  28  subprofessional  employees, 

[Since  January  1955 *  this  Unit  has  typed  the  followingS   Approx. 
2800  original  pages  of  manuscripts,  approx.  lij.56  letters  and 
memoranda,  approx,  90  lantern  slides,  approx,  775  pages  of 
miscellaneous  material,  approx.  2055  requisitions,  approx,  125 
Cancer  Instrument  shop  orders,  approx,  225  NIH  Instrument  Section 
orders,  approx,  200  maintenance  work  requests,  approx,  l85  requests 
for  services,  approx,  70  reports  of  surplus  property,  approx.  60 
shipment  requests,  and  approx,  85  requests  for  animals. 
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ROJECT  DESCRIPTION 

he  service  function  of  the  Analytical  Unit  remains  essentially 
s  described  in  previous  annual  reports.   The  efficiency  continues 
.0  remain  at  a  high  level  as  indicated. by  the  following  factsJ 

a)  The  senior  member  has  devoted  90.0^  of  his  time  to  the  infrai- 
'ed  and  ultraviolet  spectrophotometric  program. 

(b)  During  1955»  1,900  samples  were  submitted  for  analysis  making 
1  total  of  some  5,800  individual  tests  performed^   These  figures 
."cpresent  a  33.0^  increase  in  the  work  load  compared  with  19Skt 
and  as  there  has  been  no  increase  in. staff  the  efficiency  of  the 
onit  is  apparent. 

The  infrared  and  ultraviolet  spectrophotometric  program  continues 
as  outlined  in  the  195^  report. 

Objective:   The  spectrophotometric  program  of  this  unit  remains 
as  outlined  in  the  19$l\.   report,  with  the  additional  object  of 
developing  quantitative  techniques  for  cstimrting  end  groups  in 
;di,  tri,  and  tetrapop tides. 
i 

JMothods  Employed:   Tho  spectrophotometric  progrcjn  remains  esson- 
■feially  as  outlined  in  the  195^+  annual  report,  however  during  1956 
emphasis  vail  be  placed  upon  the  use  of  heavy  water  (D2O) 
techniques. 

Major  Findings;   The  solid  state  infrared  spectra  of  approximately 
^3  dipeptidcs  have  been  studied  and  the  absorption  peaks  which 
reflect  the  following  vibrational  motions  of  the  unit  structures 
identified: 

(a)  y  (-N-H) ,  V" (0=0) ,  and  8(N-H)  of  the  peptide  bond. 
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(b)  ThG  asymmetrical  rnd  symmetrical  deformation  motions  of  tho  r 
hydrogen  atoms  of  tho  methyl  and  methylene  units  of  structure. 

(■c).The  asymmetrical  and  symmetrical  stretching  notions  of  tho 
end  group  carboxylate  ion",  .  ' 

(d)  The  symmetrical  stretching,  V  (N-H)  and  deformation  motions 
•8(N-H)  of  the  a-amino  ond  group  of  tho  dipeptido. 

Utilizing  the  shifts  in  the  wavelengths  of  the  above  identified, 
absorbtion  peaks  as  the  stinictural  units  wore  altered  about  tho  ; 
peptide,  bond,  it  was  possible  to  demonstrate  that  the  resonating, 
polar  form  of  the  peptide  link:  does  make  a  significant  contribu-) 
tion  to  the  total  peptide  stinacture.  Pauling  has  previously 
made  this  observation  however  there  have  been  statements  in  the  ; 
.current  literature  questioning.,  whether  the  resonating  polar  forro, 
of  tho  peptide  bond  makes  any  contribution  to  total  peptide 
structure,  ■     . 

It  was  demonstrated  that  structural  units  such  as  methyl, 
methylene  and  C-H  groups  in  complex  molecules  such  as  amino  acic, 
di ,  tri ,  and  totrapeptidos  absorb  in  the  infrared  at  approximA.tcy 
tho  srme  w-avelengths  as'  in  the  simple  str^^-ight  chained  paraffins 

Significance  to  Cancer  Rescarcht   Essentially  as  described  in 
previous  reportsV  however,  the  prociscness  with  which  tho  absorl. 
tion  peaks  of  the  infrared  spectra  may  be  correlated  with  specllc 
structural  units  suggests  that  these  functional  groups  may  bo 
quantit&tivoly  estimated  in  dl,  tri,  and  totrapeptidos.   Quantity 
tive  procGdp.rcs  of  this  type  would  greatly  expedite  identlficat'n 
and  estimation  of  such  compounds.  • 

Proposed  Course  of  Research;   To  continue  the  infrared  and  ultrt 
violet  spectrophotomotric  program  as  outlined  in  the  previous 
annual  report  with  emphasis  on  the  quantitative  ostimation  of  f ;  e 
end  groups  specifically  {'Ntl^'^)    and  (C^O)  in  di ,  tri,  and  tetra- 
peptides.  -        "^^ 
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PROJECT- DESCRIPTION 

* 

The  objectives   of  this   project  have  been  given  in  last  year's 
report.      The  major  findings   of   the  past   year   are   as   follows: 

The  carbobenzoxy   derivatives   of   the  following  L  and  D  amino  acids 
have  been  synthesized:      alanine,  butyrine,   norvaline,   norleucine, 
S-benzylcysteino,   methionine,   valine,    leucine,   is oleucine,   phenyl- 
alanine,   tryptophan,    in   addition  to  glycine   and  L-proline»      These 
have  been  combined   through  the  mixed  anhydride  procedure   through 
their   carboxyl  groups   with  the   amino  groups    of   2-aminof luoreno, 
i^.-aminobiphenyl ,    and  [|.,[|.'-diaminobiphonyl,   crystallized  and 
characterized,    and   subsequently  subjected  to  HBr   in  glacial   acetic 
acid  to  rem.ove   the   carbobenzoxy  group.      The   free  compounds  were 
purified   and  subjected  to  hydrolytic    studios  with  homogenates   of 
rat  liver,    kidney,    spleen,    lung,    intestine,    and  pancreas.      Compounds 
containing  L-amino   acids  with  straight  aliphatic    side-chains  were 
the  most   susceptible    to  hydrolysis,    those   with  o.romatic   groups   or 
with  branching   on   the    side-chains  were  much  less    susceptible,   while 
those   compounds  containing  D-amino  acids,    with  a  few  weak  excep- 
tions, were   completely  inert. 

The  compounds  were   combined   into   pellets  with  purified   cholesterol 
and  inserted  subcutaneously   into  rats.      It   is    still  too  early  to 
tell  what   the   effects   are. 
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9   PROJECT  DESCRIPTION 

I  To  further  perfect  the  techniques  for  preparing  large  quantities  of 
J  optically  pure  amino  acids. 

Methods;     Large  scale  resolutions  are  routinely  in  progress  in  the 

laboratory •     Close  observation  of  these  procedures  and  modifications  of 
j  the  techniques  employed  are  continuously  under  way.     The  methods  employed, 
'  of  course,  vary  with  the  problem, that  is  presented!     In  general  they 

include  the  preparation  of  new  raoemic  derivatives,  new  enzymes  or  the 

introduction  of  different  methods  of  incubation* 

Major  findings;     l)  For  the  preparation  of  the  L  isomers  alone,  initial 
substrate   concentrations  up  to  1  molar  have  proTen  satisfactory. 
2)  Observation  of  the  ease   of  direct  crystallization  of  acetyl -D-arginine 
from  the  concentrated  resolution  mixture  al3.ows  the  procurement"of 
better,  more   consistent  yields  of  the  extremely  rare  and  expensive 
isomer  D  arginine.     This  isomer  has 'never  before  been  available   in 
quantities  suitable  for  nutritional,  pharmacological  or  metabolic  studies. 

Significance  to  Cancer  Re  search?  The  improvement  of  resolution  techniques 
j    allows  the  production  of  greater  amounts  of  optically  pure  amino  acids 
j    for  metabolic  and  nutritional  studies  on  the  nature  of  cancerous  growth. 
i    It  is  also  devoutly  hoped  that  continued  emphasis  on  the  availability 
I    and  optical  purity  of  the  amino  acid  isomers  will   stimulate   commercial 

and  research  organizations  into  the  production  and  employment  of  better 
'    defined  biochemical   materials, 

;     Proposed  course  of  research;     Problems  will  for  the  most  part  be  considered 

as  they  appear.     In  addition  the  resolution  of   such  previously  unresolved 
I     amino  acids  as  a-aminopimclic ,  ,6-hydroxyglutamic  acid,   3-U-dihydroxy- 
:     phenylalanine,   3-$  diiodo  tyrosine,  ben -ylpenicillamine  end  others  will  be 
'     investigated. 
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9l  PROJECT  DESCRIPTION 

Objectives;  To  ascertain  the  effect  of  the  configuration  of   secondaiy 
asymmetric  centers     in  a-amino-  and  a-hydroxy  acids  on  chemical,  physical 
land  biological   systems. 

! Methods  Employed;  The  methods  utilized  included  optical  rotation  and 
optical  rotate ly  digjersion  which  involved  the  use  of  a  photoelectric 
polarirtEter,  infra-red  spectra,  and  enzymatic  methods  i^ierein  the  Warburg 
raanometric  and  van  Slyke  apparatus  were  employed.     Enzymes  were  prepared 
and  fractionated  according  to  standard  procedures. 

Major  Findings; 

Configuration  of  P«Asymmetric  center  of  Isoleucine 

By  virtue  of  the  greater  susceptibility  of  L-acyl-L-amino  acids  over 
D-acyl-L-amino  acids  to  the  action  of  renal  acylase  I,  a  method  of 
determining  the  optical  configuration  of  the  P-asymmetrLc  center  of 
isoleucine  has  been  developed.     For  this  purpose,  dl-a-methylbutyiyl- 
L-norleucine  was  subjected  to  the  action  of  the   enzyme,  yielding  as 
a  hydrolytic  product  a  mixture  of  free   (+)  and  (-)  a  methylbutyric 
acids  in  which  the  former  predominated.     Since   (+)  a-methylbutyric 
acid  is  derivable  from  L-isoleucine    (and  D-alloisoleucine) ,  tbo 
p-asymmetric  center  of  these  stereomers  has  been  assigned  the 
L-configuration.     On  the  basis  of  the  knoim  configuration  of  the 

.    P-asymmetric  centers  of  the  isomeric  isoleucines,  threonines  and 
phenylserines,  a  correlation  between  the   configuration  of  this 
center  and  the  extent  of   susceptibility  of  the  a-asymmetric  center 
to  various  L-  and  D-  directed  enzyme    systems  has  been  noted. 

Rotatory  Dispension  of  Dia symmetric  Amino  Acidfe 

The  optical  rotatory  dispersion  of  U2  L-amino  acids  was  studied  at 
589,  §78,  51|6.  U35.  U05  and  365  W-,  and  described  for  the  most  part 
in  terms  of  a  two  constant  Drude  equation.     The  empirical  relation 
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between  the  rotatory  characteristics  of  the  a-amino  acids  and  the 
magnitude     of    •     proposed  by  Patterson  and  Brodo  was  tested  in  this 
large   series  of   compounds  and,   in  modified  form,  was  found  to  be  generj.y 
■  applicable  to-  amino  acids  with  a   single  a-a symmetric,  center  as    .  . 
well  as  to  the  a-asymmetric  center  of  diastereoisomeric  amino  acids. 

Infrared  Spectra; 

■ 'The  dnfrared  absorption  spectra  in  the   splid  state  have  been 
observed  for  fifty-three  pairs  of  optically  enantiomorphic  a-amino 
acids,  including  five  diasymmetric  amino  acids,   in  the  wave- 
length range   2m.  to  ISm-?     No  differences  were  noted  in  the   spectra 
of  the  corresponding  L-  and.  D^-f  onus  of  these  compounds,  but 
differences  in  varying  degrees  were  noted  between  the  diastereoisomeri 
forms  of  each  of  the  amino  acids  with  two  centers  of  optical 
asymmetry.     Most  of  the  amino  acids  possessed  a  remarkable   similarity; 

■    in  the  6»3M'  to  7*^^  region  ©f  the  spectrum,  with  a  somewhat  lesser, 
uniformity  in  the  3»3l4.,  3.9M',  and  It.TM-  regions.     Using  the   spectra 
of  the  group  of  homologous  straight-chain  o-amino  acids  as  a 
prototype,  it  was  possible  in  some  cases  to  follow  the  effect  of 
substituents  on  this  chain  by  progressive   shift  in  absorption  bands 
in  the  6|J.  region^ 

Rotatory  Dispersion  of  Copper  Complexesi 

The  optical  rotatory  diversion  of  the  copper  complexes  of  six' 
diasymmetric  L-amino  acids,  as  well  as  their  L-allo-stereomers,  was 

studied  at  57^>  514-6,  I;35»  U05»  and  365  mfJ..     Calculations  of  the 

contribution  (partial  molar  rotation)   of  the  a-  and  o)-asymmetric 
cerltsl's  to  the  observed  molar  rotation  were  effected  and  the 
empirical   relation  between  the  rotatory  characteristics  of  the 
copper  complexes  of  a-amino  acids  and  wave  length  proposed  by 
Pfeiffer  and  Henseleit  tested.     It  was  found  that  this  relation, 
Tfihile  inapplicable  to  the  total  molar  rotation  of  diastereomeric 
amino  acids,  nonetheless  be.cQmcs  entir§.ly  applicable  when  based 
upon  the  partial  r-otation  of  the  a-center  of  asymmetry* 

Effect  of  P-Conf iguration  on  Enzymic  ;.ction; 

A  correlation  between  the  ^-configuration  of  a,p-diasymmetric  amino 
acids  and  the   susceptibility  exhibited  by  these  compounds  to  ten 
different  ophio  L-araino  acid  oxidases  and  two  different  D-amino 
acids  oxidases  has  been  noted.     An  a-D-P-D-conf iguratiorF(for 
D-amino  acid  oxidases)  and  an  a-L-P-L'^cortfiguration  (for  L-amino 
tCcid  oxidases)' led  to  a  more  marlTed  Enzymic  susceptibility  than  ' 

their  corresponding  diastereomers.     The  four  optical  antipodes  of 
threonine   and  iso leucine   served  as   substrates  in  the  aforementioned.   . 
Extension  of   such  relationship  to  the   four  stereoisomers  of  0- 
mothylthreonine  ,  as  well  as  those  of  -y.-hydroxy-,; -methyl valeric 
acidj  has  been  effected. 

The   racemic  0-methylthreonine,   as  its  acetyl  and  chloroacetyl 
derivatives,  and  O-methylallothrconine ,  as  its.formyl  derivative, 
were   resolved  by  a  general  enzymic  resolution  procedure  developed 
in  this  Laboratory  whereas  nitrous  acid  deamination  of  the  four 
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optically  pure  isomoric  iaslaucines  provided  the   corresponding 
a-hydroxy-p-methyl valeric  acids.     Oxidation  rates  of  the  Snucr  f our 
enantiomorphs-were  detorminod  with  D-  and  L-amino  acid  oxidases, 
as  were  the  hydro  lytic  rates  for  thf  formyT,  acetyl  and  chloroacetyl 
derivatives  with  rcnal  acylase  I»     Correspondingly,  L-hydroxy  acid 
oxidase   (rat  kidney)  gave  oxidation  rates  for  the   stereoisomeric 
L-a-hydroxy-P-methyl valeric  acids,   as  well  as  eleven  other 
S-0-hydroxy  acids.     The   corresponding  D-O-hydroxy  acids  were 
prepared  for  comparison  purposes,  ~ 

In  addition,  the   susceptibility,  to  hog  kidney  aminopeptidases,  of 
several  dipeptidos  mth  diasymmetric  amino  acid  residues  on  the 
terminal  amino  end  has  been  determined.     The  correlation  of 
p-configurat ion  .with  enzymic  susceptibility  .was, .made*.. 

Significance^  to  Cancer  Research; 

The  essential  nature' of  the  (iiasyinin^'tric  amino  acids,  Ji-isoleucine 
and  L-thrconine, .as  components  of  the  diet  of  the  rat  ^nd  of  the 
humaff  be;Lng  .,  draws  attention  to  the  Somewhat  more  subtle   influence 
of  p-conf  iguration  on  the  behavior  of  the  sub.strate  in  biological 
systems.     That  some  enzyme   systems  apparently  show  a  rather' 
marked  and  characteristic  response  to  substrates  witK  a  given  P- 
conf iguration ,  whereas  others  exhibit  a  more  random,  and  sometimes 
indifferent,  response  with  respect  to  this  same   configuration,  hi.as 
been  found.     In  this  rcgarid,  biological  systems  appear  to  be 
endowed  both  with  enzyme   systems  of   seemingly  capricious,  as 
well  as  of  directed,  nature.     It  is  perhaps  through  this  combination 
pf  order  .and  randomnes.s  pro-'/ided  by  different  enKymps  ,with  respect 
to  a  given  configuration  that  the  plan  of  nature  can  be  effected. 
In  any  event,  physicc-l,  chemical  and  biological  studies  centered  on 
P-configurations  will  certaliily  increase  our  knowledge  in  this 
regard. 

t'roposed  course  of  project;  ,^ 

A  portion  of  the  next  calendar  year  will  be  devoted  to  an  extension 
of  the  foregoing  studies  to  other  naturally  occurring  asymmetric 
systems  with  particular  reference  to  their  toxicity,  behavior 
with  different  enzyme,  systems  and  effect  on  grorth. 
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OTHER  Investigators 


PROJECT  DESCRIPTION 

Objeotivest   To  design  and  prepare  adsorbents  which  permit  the 
application  of  chromatographic  principles  to  high  molecular  weight 
substances. 

Methods  Employed;   Suitable  varieties  of  acidic  and  basic  groups 
lare  chemically  attached  to  cellulose  and  the  characteristics  of 
'the  resulting  cellulose  ion* exchangers  are  evaluated  with  respect 
to  adsorption  and  desorption  of  selected  test  macromolecules. 

Major  Findings S   iuiion-  and  cation-exchangers  prepared  from  cellu- 
iose  have  been  shown  to  be  effective  adsorbents  for  a  variety  of 
macromolecules,  including  proteins,  oligopeptides*,  nucleic  acidsif, 
enzymes,  hormones^-,  etc.   Sufficient  experience  and  interest  in 
these  adsorbents  has  developed  so  that  two  commercial  concerns  are 
beginning  to  make  them  available. 

Procedures  for  evaluating  the  adsorbents  have  been  refined  so  as 
to  provide  for  more  rapid  testing  on  a  micro-scale. 


Significance  to  Cancer  Research;   Available  methods  for  the  examinaf 
tlon  of  high  molecular  weight  components  do  not  have  sufficient  re- 
solving power  to  separate  the  multitude  of  macromolecular 
substances  which  are  known  to  exist  and  exhibit  specific  biochemical 


*  Indicates  results  obtained  by  other  investigators  with  adsorbents 
developed  in  this  Laboratory, 
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and  immunochemical  properties.   Until  suitable  methods  have  booj 
developed,  the  comparison  of.  normal  arid  abnormal  systems  must 
necessarily  only  reflect  gross  rather  than  subtle  changes. 

Proposed  Course  of  Pro.iectl   A  variety  of  potential  ion-exchangi 
gro:Ups^  remain  to  be  tested  after  incorporation  into  cellulose. 
Procedures  designed  to  effect  a  more  fundamental  and  loss  ompir  ;tii 
understanding  of  the  special  nature  of  adsorption  and  desorptioi 
of  macromolecules  will  be  instituted. 
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9J PROJECT  DESCRIPTION 

Objectivesg   To  develop  and  apply  chromatographic  procedures  to 
j  the  resolution  and  Isolation  of  the  many  protein  components  in 
j  normal  and  pathological  seriim. 

Methods  Employed;   Serum  and  serum  fractions  are  chroma tographed 
on  cellulose  ion-exchangers  and  the  effluent  fractions  are 
examined  by  boundary  and  zone  ulectrophoresis ,  ultraviolet  ab- 
sorption, specific  biological  activity,  dye-binding,  etc. 

Major  Findingsg   Chromatographic  analyses  of  sera  have  been 
performed  and  a  great  number  of  protein  components  have  been 
recognized,   lioproducible  chromatographic  patterns  were  obtained 
and  practically  quantitative  protein  nitrogen  recovery  was  ob- 
tained.  Several  chromatographic  components  were  detected  in  each 
of  the  globulin  subdivisions.   Bands  of  colored  components  could 
be  followed  down  the  column  which  corresponded  to  siderophllln, 
methcmalbumin,  and  ceruloplasmin.   Other  specific  components 
(glucosamine,  orosomucold,  thrombin)  wore  detected  by  chemical 
and  Immunological  techniques. 

A  rapid  short  coliamn  procedure  has  been  developed  which  segregates 
the  serum  proteins  in  groups  of  proteins  of  similar  properties. 

Significance  to  Cancer  Research?   x.  circulating  fluid  such  as 
blood,  which  supplies  nutrients  and  removes  waste  material  in- 
cluding proteins  from  necrotic  tissue,  from  all  parts  of  the  body, 
must  reflect  in  some  manner  alterations  in  tissue  metabolism  or 
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composition  which  arc  the  causes  or  consoquoncos  of  disease. 
Those  new  adsorbents  and  the  chromatograp'hic  procedures,  which 
have  already  demonstrated  greater  capacity  and  resolving  power' 
than  other  methods,  provide  another  and  more  powerful  approach 
to  the  understanding  of  the  composition  and  function  of  critic; 
macromolccular  components. 

Proposed  Course  of  Project:   1,  Simpler  elution  schedules  and 
improved  methods  of  characterizing  the  resolved  components  are 
being  developed  so  c.s'  to  conserve  material  and  permit  a  more 
rapid  examination  of  many  samples.   2.  Large  scale  preparation; 
and  isolation  of  purified  fractions  of  clinically  or  biochomicl.ly 
desirable  components  will  be  carried  out. 
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PROJECT  DESCRIPTION 

Objectives:   To  elucidate  biochemical  reactions  and  pathways  of 
metabolism  of  amino  acids  in  normal  and  tumor  tissues,  with 
emphasis  on  mechanisms  of  amino  group  transfer  and  keto  acid 
metabolism,  and  if  possible,  to  relate  the  results  of  _in  vitro 
.studies  to  Investigations  on  Intact  animals  and  man. 

Methods:   Tissues  are  fractionated  by  centrifugation,  salt  and 
ethanol  precipitation,  and  adsorption  and  elutlon  techniques  to 
yield  preparations  which  are  active  in  catalyzing  the  reactions 
under  study.   Chemical,  enzymatic  microbiological,  and  chromato- 
graphic procedures  are  employed  in  following  these  reactions. 
Substrates  (metabolites  or  their  ejialogues)  such  as  amino  or  keto 
acids,  peptides,  etc.,  are  prepared  by  synthetic  organic  procedures 
and  by  enzymatic  methods,   isotopes  such  as  Nl5,  ClQ-,  and  p32  are 
used  in  this  work.   Microbiological  techniques,  infrared  and 
ultraviolet  absorption  studies,  and  polarimetry  are  also  employed. 
Growth  studios  on  rats  using  chemically  defined  diets  have  been 
carried  out. 

Major  Findings^   1.  Studios  on  transrmlnation  have. been  continued. 
Evidence  for  the  participation  of  vitamin  B^  in  the  glutamine-a- 
keto  acid  reaction  has  been  obtained.   Enzyme  preparations  obtained 
from  isonicotinic  acid  hydrazido-treatcd  rats  exhibit  decreased 
activity,  which  is  restored  by  in  vitro  addition  of  pyrldoxal 
phosphate . and  pyrldoxamino  phospEate,   Those  studies  also  suggest 
that  isonicotinic  acid  hydrazido  treatment  may  bo  a  useful  tool 
in  the  study  of  other  vitamin  B^  enzymes. 
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2,  A  method  for   a-keto  acid   identification  has  been  developed  al 
utilized  for  35  a-kcto  acids,    including  the   a-keto   acid  analoguj 
of  most   of  the   naturally  occurring  a-amino  acids.      By   this  pro- 
cedure glyoxylic    acid  was  found  for   the  flrgt   time    in  human  url,. 

3.  Patients  with  phenylpyruvic   oligophrenia  ho.vo  been  given  era 
doses   of  glutamine   or   other   amino  acids*      Glutamine   administratjn 
is   foll'owed  by  a  marked  decrease    in  phenylpyruvic  acid  and  phonL- 
lactic   acid   excretion.      No   significemt  effect   on   the   excretion  " 
phenylacetylglutamino  was  observed.      Asparagine   also   lowers  ex- 
cretion of  phenylpyruvic   and  phonyllactic   acids;    there   is   evidcjc 
that  asprragine   administration  loads   to  glutamine   formation,     Td 
results    are    consistent  with  the    concept   that  phenylpyruvic   acid: 
is   formed  in   this  disease  by  trans ejnination;    therapy  involving; 
both  phenylalanine   restriction  and  glutamine   administration  is  ; 
suggested. 

i|..   An  investigation  of   the  properties   of   the  unreactive  form  of; 
a-ketoglutaramic    acid   and  related  compounds  has   been  carried  ovk. 
The   a-keto   analogues   of  several  w-peptidos  have  been  prepared, 
including   those   corresponding  to  Y-glutamylglycine ,   Y-glutamyl*; 
alanine,   Y-glutarayl-p-alaninc ,   p-aspartylglyclne   and  p-aspartyl; 
alanine.      The  product   of  the  enzymatic   oxidative   deamination  of^ 
L-Y-glutamyl  hydrazide    {pyridazinone-3-carboxylic   acid)   was 
isolated.      The   p-oxalacetyl-amino  acids    (p-oxalacetyl -glycine  si 
p-oxalacotyl-alanine)   differed  from  the   Yr(a-ketoglutaryl)-amlr 
acids,    a-kotoglutaramic   acid,   and  a-kotosucclnamic    acid   in  that 
they  were  decarboxylatcd  by  hydrogen  peroxide.      It  was   conclude 
that  the   (i-oxalacctyl-amino   acids  exist,  predominantly  in  the  fis 
a-keto   acid.     Under  the    conditions   employed,    the   Y-(a-keto- 
glutaryl) -amino   acids   did  not  participate   In  enzymatic   transnmir- 
tion.      On  the   other  hand,   p-oxalacetyl-glycine   and  p-oxalacety] 
alanine    transamlnated  with  glutamine    (but   not  with  glutamato)   1 
form,   respectively,   p-aspartyl -glycine   and   (B-aspartyl-alanine.  , 

5,    Studies   on  the  metabolic  role   of   a-ketoglutaramlc   acid  ho.^f'6l 
been  pursued.      A  purified  rat   liver  w-amldase  fraction  was  pro- 
.  pared,  which  hydrolyzed  a-ketoglutarejuic,   o-ketosuccinamic, 
glutaramlc,    ajnd   succinamlc   acids,  but  did  riot   deemidate   glutamle, 
asparaglne  ,   and  a  number  of  other  amides.      The   enzyme  also  cat? 
lyzed   the  formation  of   succlnylmonohydroxamlc   and  glutarylmono'i 
hydroxamic   acids  from  the   corresponding  amides   and  relatively  Iw 
concentrations   of  hydroxylamino?    these   reactions   proceeded  mucli 
more   rapidly  than  did   the   analogous   hydrolysis   reactions.      Botl' 
hydrolysis   and    transfer  reactions   proceeded  most  ^rapidly  at  abci't 
pH  7.      Preparations   of  guinea  pig   serum  asparaginase  and 
Escherichia  coll  glutaminase  catalyzed  hydroxamic   acid  formatlc 
from  asparrgine  and  glutamine,   respectively,   at  rates  which  wgi 
low  in  comparison  to   those    of  hydrolysis.      In  contrast   to  the 
liver  w-amidase    system,   high  concentrations   of  hydroxylamine  wee 
required  for  hydroxamic    acid  formation.      The   pH-dependence   of  l^ese 
reactions  was   deternTiined.      Succlnylmonohydroxamlc,   p-aspartyl-- 
hydroxamic,    and  Y-glutrmylhydroxamlc   acids  were  hydrolyzed  by  'lo 
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'espectlve   enzyme   preparations   at  much  slower  rates   than  observed 
,,     ifith  the   corresponding   amides.      In  the  presence   of  hydr oxylamine , 
,'     ^11  of   the   enzyme   preparations   catalyzed  hydroxamic   acid   synthesis 
''rom  the  dicarboxylic  acids   corresponding   to   the    susceptible 
imides.      This   and   the    other  findings   are   consistent  with  the   con- 
ept  that   the   transfer,   hydrolysis,    and   synthesis   reactions   are 
atalyzed  by  the   same   enzyme.      The  pH-dependence   of  the  non- 
bnzymatic   formation  of  hydroxamic    acids   from  glutamine,   horaogluta- 
Itilne,    asparaglne,    succinamic   acid,    and  glutaramic   acid,   and 
lydroxylamine   at   37°>  was   studied.      Non-enzymatic   formation  of 
onohydroxamic   acids   from  aspartic.   glutamic,    succinic,    and 
lutaric   acids  was   observed   at   \20   ,      The  preparation   of  dl-a- 
amlnomalonamic   acid,   dl-p-methyl-DL-glutemlc   acid,    dl-p-methyl- 
DL-glutamic   acid  Y-ethyl  ester,    and  dl-p-methyl-DL-glutamine   was 
barried  out. 

Significance   to  Cancer  Research:      Tumors  grow  and   accumulate 
amino   acid  nitrogen  at    the   expense    of  normal   tissues   of   the   host. 
It  is   our   feeling   that  an  understanding   of  the   amino   acid  metab- 
olism of  normal   and   tumor   tissues  will  he   of  great   importance   in 
understanding  the  processes   involved   in   tumor  growth.      The    sig- 
nificant function  of   glutamate   and  glutamine   in  amino   acid  and 
protein  metabolism   justify   intensive   Investigation  of  the  bio- 
chemical  properties   of    these   and  relrted  compounds,      A  .truly 
rational    system  of   chemotherapy   of  cancer  may  develop  when  these 
fundament£J.l  processes   arc    elucidated. 

Proposed  Course   of  Projectt.     Project    to  be   discontinued  at  NIH, 
at  least  under   supervision  of  present  principal   investigator,   who 
plans    to   continue    this   work   at  Tufts  University  School    of 
iMediclne,   Boston,   Massachusetts, 
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^.[project  DESCRIPTION 

Objectives?   The  first  objective  is  an  extension  of  methods 
recently  developed  for  the  identification  of  peptides  present  in 
urine,  blood,  and  other  tissues  to  allow  quantitation  for  normal 
and  cancerous  subjects.   The  ultimate  objective  is  increased 
un<ierstanding  of  the  role  of  peptides  in  protein  synthesis, 
especially  in  terms  of  the  synthesis  of  tumor  proteins,  and  in 
the  kinetics  of  nitrogen  metabolism. 

Methods  Employe dj   Body  fluids  and  tissue  extracts  are  treated  by 
different  fractionation  procedures  to  remove  protein  and  other 
constituents,  leaving  the  peptides  in  solution.   These  solutions 
are  further  fractionated  by  means  of  chromatographic  and  electro- 
phoretlc  procedures.   By  moans  of  chromatography,  paper  electro- 
phoresis, end-group  cjialyses  and  conventional  methods  of  organic 
chemistry,  identification  and  quantitation  is  effected.   By  moans 
of  regular  seminar  meetings  (7  people),  consideration  of  nitrogen 
metabolism  of  the  whole  organism  is  being  made  by  setting  up 
theoretical  models,  developing  differential  equations  on  the  basis 
of  the  models,  and  making  comparisons  of  different  models  utilizing 
available  experimental  data.   Particular  r.ttcntion  is  being  paid 
to  crjicer  subjects, 

jyiajor  Findingst   Theoretical  calculations  of  R^  values  of  peptides, 
based  on  the  free  energy  relationships  for  the  phases  of  chroma- 
tographic solvents  (method  of  Pardee)  have  been  made  for  over  75 
peptides  for  9  solvent  systems.   Comparison  of  these  theoretical 
Rf  values  with  the  observed  values  obtained  in  a  study  of  over  75 
synthetic  peptides  in  l5  solvent  systems  showed  that  the  observed 
and  calculated  values  agree,  with  nearly  every  peptide,  within 
approximately  0.10  Rf,   In  the  work  on  isolation  of  peptides  from 
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large  volumes  of  iH'ino,  the  difficulties  resulting  from  large 
amounts  of  salt  have  boon  overcome  by  the  use.  of  ll%   cross -linkot 
Dowex  So,  allowing  the  peptides  to  bo  selectively  eluted,  Sopa: - 
tion  of  the  peptides  by  column  chromatography,  even  when  gradic: 
elution  was  employed,  was  difficult,  and  paper  electrophoresis  • 
combinpd  with  chromatographic  procedures  has  permitted  the  isol  . 
t.iori  of  several  components  giving  only  a  single  spot  on  paper 
chroma tograms.  After  hydrolysis  these  components  have  given  f r  i 
one  to  eight  spots,  and  the  following  peptides  have  been  identl 
f  led.  .tentatively  Cno  order  for  the  amino  acids  has  yet  been 
established):  T^iisp,  Grly__7  (-nd  probably  also  its  isomer  since  ; 
different  fraction  from  a  column  gave  the  same  two  amino  acids); 
/~Glu,  Gly,  Ser_J7;  /^Llc,   GlUj_  Gly,  Ser_J7  (also  found  in  two 
other  different  fractions);  /'^Glu,  i.sp,,  Gly_7>  /"GIu,  Gly__7; 
/"iila,  Glu,  Gly,  Ser,  Asp,  Leu,  Phe  /;   /^Glu,   Gly,  Asp,  Val,  Lo;, 
Ser,  Ala,  Phc_y ,   The  amino  acids  t"Eat  appeared  in  greatest  amo"its 
were  Glu,  Asp,  and  Gly,  When  the  urine  from  a  patient  with 
multiple-  myeloma  .w.as...deprotclni zed,  by  heat  treatment,  many  glyc;.- 
"peptides  vrcre  fo\ind,  but  when  dcprotoinization  was  effected  by  j 
treatment  with  ethanol  in  the  cold,  only  a  few  glycyl-peptides  : 
wore  found.   Preliminary  fractionation  of  plasma  and  pleural 
effusion  fluid  indicates  peptides  can  be  demonstrated  in  these 
materials  if  large  enough  sajnples  are  employed.   In  the  open 
system  kinetics  seminar  (Cornfield,  Greenhouse,  Schnolderman, 
Mantel,  Tschudy,  Stcinfeld,  and  Baker) ,  rate  constants  for 
nitrogen  metr^bolisra  in  the  humaji  organism  based  on  one  typo  o£'. 
model  have  been  calculated,  and  more  complicated  models  have  bci 
devised  and  differential  eqtxations  developed  for  these  models.  . 
The  equations  describing  a  model  with  an  infinite  number  of 
metabolic  pools  have  been  developed  by  the  mathematicians  and 
prove  to  be  in  a  form  easily  handled. 

Significance  to  Cancer  Research;   Peptides  and  amino  acids,  whiii 
are  obtadned  from  the  partial  degradation  of  protein,  appear  tci)e 
involved  in  tho  synthesis  of  protein,  and  reports  in  the  litoratjre 
indicate  an  increase  of  peptides  in  the  bloo-d  of  csjicer  patient. 
It  is  expected  that  studied  on  peptides  will  be  of  value  for 
understanding  protein  structure  and  the  mechanism  of  protein 
synthesis?  it  is  supposed  that  an  understanding  of  protein 
synthesis  will  be  of  value  in  understanding  the  functioning  of  : 
■  cancer  colls;  it  is  believed  that  an  understanding  of  the 
functioning  of  cancer  cells  will  be  of  value  in  providing  a 
basis  for  chemotherapy;  it  is  hoped  that  chomotherapy  will  bo 
of  value  in  the  treatment  of  cancer.         »  < 

Proposed  Course  of  Pro.ject:   The  work  on  peptides,  although 
numerous  fractions  from  urine,  plasma,  pleural  effusion  fluid,  ,nd 
B,  subtilis  culture  media  have  been  prepared  by  chromatographic 
procediores,  will  be  pursued  at  a  greatly  diminished  rate  since 
Dr.  Moore  will  be  spending  a  good  portion  of  his  time  on  protel 
fractionation  and  the  principal  investigator  will  not  be  doing 
laboratory  investigation.   It  is  expected  that  the  seminar  gron 
will  continue  to  meet  to  discuss  open  system  kinetics,  and  it  i 
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'i'      Loped  that   sufficient  data  will  become   available   to  allow  pertinent 
!t     Calculations  to  bo  made  with  the   theoretical  derivations. 


PROJECT  REPORT  FORM    (Cont'd) 


lO.NCI-315  • 
SERIiiL  NO. 


11. 

BUDGET   activity: 


RESE/J^CH  /^       i'iDMINISTRATION  £J 

REVIEW  AND  APPROV/X  £J       TECmilCAL  ASSISTANCE  £J 

NO  ENTRIES  FOR   ITEMS   12,    13,   AlO   lij.. 

15. , ,, 

^PUBLICATIONS    CIPHER  TH/.N  i*BSTRACTS  PROM  THIS   PROJECT   DURING  CALS:5Iji 
YEAR   1955 

In  preparation. 


16. 


HONOtJS   ll^'b  LW^tS  TO   PERSONNEL   RELATING  TO  THIS   PROJECT   DURING  t 
CALEND/J?  YEi\R   1955 
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iimerican  Association  for   Cancer  Research. 
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PROJECT   DESCipPTION 

3b joe tl vest      To   apply  the  methods   of  physical   chemistry   to   the 


Identification,   fractionation,   and  characterization  of  abnormal 
laiaman  hemoglobins.      To   develop  new  methods    to,  attain  these   ends, 

,(i    tethods  Employed;      Electrophoresis  by   the   moving  boundary  and 
'^i    zone  methods.      Solubility  determinations    in   concentrated   salt 
(ji'    isolutions.      Spectrophotomctric   determinations   of  ratos   and 
jj    !We  Chan  Isms   of  .hemoglobin  denaturation  in   alkali, 
J     I  ..     ' 

Major  Findlngst      Discovery   of   an   eighth  Inherited  abnormal  human 
hemoglobin    (J).      Mobilities   of  normal    and  abnormal  hemoglobins 
(A- J)    in  univalent  buffer's,      Relatlbhship'  Of   abnormal  hemoglobin 
metabolism  to  human   disease    in  terms   of   their  relative   rates   of 
synthesis. 

Significance   to   Cancer  Research;      One    approach  to  the   cancer 
problem  is   the   study   of  mutations.      The   abnomal  hemoglobins   re- 
sult from  mutant   genes   in  humrjis,    and   the   elucidation   of   the 
properties   and   structures   of   these   hemoglobins   may   shed   some 
light   on  the  underlying  basis    of  mutations. 

Proposed  Course   of  Project:      Continuation  of  basic   research  along 
the  lines   outlined   above.      Continued  collaboration  in  clinical 
research  with  internists,   pediatricians,    and  hematologists   in- 
terested in  the   abnormal  hemoglobin  problem. 
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festations  of  Inhcritod  i.bnormal  Hemoglobins:      I,    The   Inter- 
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?,  Iroject  description 

ibjectives?   This  project  seeks  the  elucidation  of  the  role  of 

Ilutamlne  and  related,  compounds  in  the  metabolism  of  normal  and 
eopiastic  tissues, 
ethods:   Soluble  enzymes  are  extracted  and  purified  from  normal 
jind  neoplastic  tissues  and  the  reactions  catalyzed  by  these  en- 
lymes  are  studied  in  vitro,  using  spectrophotric ,  chromatographic, 
'.nd  other  techniques.   Substrates  are  prepared  by  organic  chemical 
rocedures  and  rigorously  characterized.   These  approaches  are 
lupplemented  by  the  use  of  isotopically  labelled  compounds. 


jfajor  PindingsZ   1.  Studies  with  a  highly  purified  enzyme  which 

talyzes  the  synthesis  of  glutamine  from  glutamic  acid,  ATP,  and 
iinmonia  have  been  continued.   This  reaction  has  been  studied  in 
Collaboration  with  G,  H,  Hogcboom  and  E.  L.  Kuff  of  the  Laboratory 
5f  Biology  by  means  of  ultraccntrifugation  and  a  powerful  new 
sampling  procedure  developed  by  these  workers.   Convincing  evidence 
aas  been  adduced  that  glutamine  synthesis  and  glutamyl  transfer 
are  both  catalyzed  by  the  same  monodisperse  enzyme.   Nevertheless 
bho  latter  is  not  merely  the  manifestation  of  reversal  of  the 
Tormor.   This  leads  to  a  principle  of  some  significance;  namely, 
that  an  enzyme  which  catalyzes  synthesis  of  an  amide  bond  also 
catalyzes  a  transpeptidation  reaction, 

2»,  Procedures  for  isolation  of  glutamine  from  enzymatic  reaction 
fixtures  have  been  developed.   These  procedures  provide  convenient 
:nethods  for  the  preparation  of  isotopically  labelled  glutamine, 

3«  The  role  of  glutamine  in  the  biological  economy  of  the  human 
cervical  carcinoma  cell  (HsLa)  is  being  investigated  in  collabora- 
'ion  with  H,  Eagle  of  NMI.   Glutamine  is  an  essential  requirement 
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for  the  cultivation  of  this  cell  in  tissue  culture.   The  metabolj 
roie  of  glutamine  is  being  studied  by  means  of  isotoplcally  laboli 
glutamlne  prepared  as  in  (2)  above.   Preliminary  results  indicate 
that  glutamine  is  specifically  used  with  extraordinary  economy  Ir 
the  synthesis  of  protein  and  nucleic  acid, 

i].«  Studies  •n  the  mechanism  of  the  enzymatic  synthesis  of  the  amJj 
bond  of  glutamine  have  been  continued.   The  role  of  Y-glutamyl 
phosphate  has  been  investigated  by  the  synthesis  and  study  of  th(C 
more  stable  derivative  N-acetyl-Y-glutamyl  phosphate.   Studios 
with  this  compound  using  amino  acid  acylaee  indicate  that  Y- 
glutarayl  phosphate  per  so  is  probably  not  involved  in  the  enzymal's 
synthesis  of  glutamine. 

Significance  to  Cancer  Research;   We  interpret  recent  findings 
as  strong  evidence  that  glutamine  is  an  important  intermediate 
not  only  in  amino  acid  and  peptide  metabolism,  but  in  purine 
synthesis  as  well,   Stuidy  of  a  compound  which  may  stand  at  the 
crossroads  leading  to  proteins  on  the  one  hand  and  to  .nucleic 
acids  on  the  other  would  appear  to  offer  unique  opportunities  foi 
the  elucidation  of  possible  interrelationships  of  these  two 
classes  of  compounds,  each  of  which  plays  a  basic  role  in  growth 
processes.   It  is  of  importpncc  that  folic  acid  or  a  related 
compound  is  required  for  purine  synthesis.   This  aspect  of  the 
problem  and  the  effect  of  antifollc  acid  derivatives  are  of  greal: 
interest  in  this  work,  and  may  lead  to  important  relationships 
significant  to  the  conduct  of  clinical  chemotherapeutlc  experimera 

Fropos'ed  Course  of  the  Project;  The  principal  project  contemplald 
is  further  study  of  glutamine  metabolism  in  the  HeLa  carcinoma  cd 
in  tissue  culture. 
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9!    PROJECT  DESCRIPTION 

Objectives;     To  study  and  compare   the  relative   rates  of  incorporation  of 
radioactive   iron  into  the  ferritin,    catalase,  and  hemoglobin  of  normal 
and  tumor-bearing  animals, 

j    Methods  Employed :     Comparative  time   studies  were  made  to  follow  the  rate 
.     of  incoi-poration  of  Fe59  into  the  ferritin  catalase ,  and  hemoglobin  of 
normal  and  tumor-bearing  animals.     Ferritin,   catalase,  and  hemoglobin  were 
isolated  at  the  various  time   Intervals  3,nd  their  specific  radioactivities 
detennined.     Measurements  of  blood  volume,  hemoglobin. heiaatoorit,  liver 
catalase  activity,  and  of   iron  in  the  various  body  pools  were  carried 
out  to  assist  in  evaluation  of  the  radioactive  tracer  data.     An  inbred 
strain  of  rats  was  used  to  reduce  random  variation  and  to  make  any 
differences  observed  between  normal  and  tumor-bearing   rats  more 
definitely  significant. 

Major  Findings;     1)  The  tumor-bearing  animals  had  anemia,  lowered  liver 
catalase,  and  a  lowered  amount  of   storage  iron  in  the  liver,     2)   In  the 
tumor-bearing  aniraals  there  was  an  increased  rate   of  incorporation  of  iron 
I      into  the  erythrocytes,  and  a  decreased  uptake    into  liver  ferritin  and 
I      liver  catalase.     The  uptake  into   liver  catalase  appeared  to  parallel  that 
into  liver  ferritin.     3)  The  tumor-bearing  animals  were  found  to  have  a 
large  pool  of   iron  in  the  tumor,   considerably  Larger  in  amounts  than  the 
iron  pool  of  the  liver.  X'tiich  is  the  major  iron  storage  organ  of  the  body. 

Significance  to   Cancer  Research;     The  anemia  and  lowered  liver  catalase  of 
tumor-bearing  animals  indicate  that   there   is  a  derangement  of  iron 
metabolian  in  these  animals*     It  is  important  in  an  understanding   of  this 
derangement  to  determine  -f^ether  the  anemia  and  lowered  liver  catalase 
are  directly  related  to  a   common  derangement  or  whether  the  tumor  interferes 
with  the  metabolism  of  each  by  separate  mechanisms. 

Proposed  Course  of  Research;     The  finding  of  a  large  pool  of  iron  in  the 
tumor  has  led  to    studies  on  the   rapid  destruction  and  fate   of  er;^/t.hrocytes 
in  tumor-bearing  animals,  and  to  a  stucty  of  the   several  factors  involved 
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in  the  anemias  of  these  animals.     Because  of  their  importance   separate 
projects  have  been  established  concerning  these   studies.     Further  ■rork 
in  the  metabolism  of  liver  catalase  will  be   carried  on  with  the 
following   objectives  in  mindi     l)  What,   if  any,   is  the  relationship 
between   the  metabolism  of  catalase  and  liver  ferritin.     2)  What,  if  any, 
is  the  relationship  bet;veen  the  metabolism  of  catalase  and^  the   anemia  of 
tumor -bearing' animals*     3)  Does  the   tumor  produce  a  factor  which 
acts  directly  and  qDecifically  to  interfere  with  iron  or  porphyrin  metaboli, 
in  the  liver     of  tumor-bearing   animals.     If  so ,  what  precursors 
accumulate j  and  what  is  the  rate   of  incorporation  of  isotope  into  the  iron, 
porphyrin,  and  protein  moieties  of  catalase  before  and  after  removal 
of  the  tumor. 
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6,  Studies  on  the   Catalase-reducirg   Factor  in- Tumors 

PROJECT  TITLE 

7,  Mr.  William  R.   Sterling  

PRINCIPAL  IMVESTI(ilTOR(S) 

1     Drs.  Vincent  E.  Price  and  Robert  E.  Greenfield 

OTHER  INVESTIGATORS 

9t    PRO  JE  CT  DE  SCRI PT  ION : 

tbjectives;     To  identify  a  factor  in  tumors  ,  or  in  the  blood  or  urine  of 
cancer  patients,   vhich  lowers  the  liver   catalase  I'hen  injected  into  normal 
mice. 

Methods  Employed;     l)  Preparation  of  fractions  from  urine  by  the  method  of 
Nakagawa   (Tokyo  Imperial  Academy,   Japan,  Proceedings  28,   30^-310,  1952), 
with  minor  modifications.      2)  Assay  of  the  various  fractions  in  an 
inbred  strain  of  mice  using  serial  logarhythmic  dilutions.     3)  Calculation 
of  the  median  effective   dose,  which  is  the   amount  of  a  given  fraction 
required  to    give  half  the  maximal  effect.     Jj.)   Comparison  of  similar 
fractions  obtained  from  the  urine  of  cancer  patients  and  from  normal  humans. 

Major  Findings;     l)  The  findings  of  Nakagawa  have  been  in  general  confirmed 
except  as  to  the  nagnitude  of  the  effect  pi^Dduced  by  the  urine   fractions. 
Nakagawa  reported  an  average  lowering  of  hi  percent  of  the    liver 
catalase  activity  of  mice  i^iich  had  bjen  injected  intraperitoneally  with 
the  urine  fractions   of  cancer  patients,  as  compared  with  the 
liver  catalase   activity  of  mice   injected  with  fractions  obtained  from 
the  same  amount  of  normal  urine.     In  our  hands  the  average  maximal 
lowering  has  been  2$  to  30  percent  and  in  no  case  has  it  exceeded  35  percent 
regardless  of  the  dose  administered.     Injection   of   saline  alone  gives  a 
lowering  of  10  to  15  percent*     2)  The    catalase  reduction  may  also  be 
produced  by  fractions  from  some    normal  urines  but  there  is  much  less  of 
this  fraction  in  normal  urine  .     The  material  that  is  there   is,  however, 
as  active  as  that  found  in  urine  from  cancer  patients  in  terms  of   specific 
activity,  i.e.  the   inliibition  produced  per  mgm.   of  material  injected. 

Significance  to  Cancer  Research;     If  a  factor  can  be  found  in  the  urine  or 
blood  of   cancer  patients  *ich  acts  specifically  to   interfere  with  a  metabolic 
system   cf   a  test  ariimal   it  might  have   great  value  in  a  diagnostic  test 
for  cancer.     A  study  of    its  production  by  tho  tumor  vrould  be  of   considerable 
importance  in  understanding  tumor  metabolism. 
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Proposed  Course  of   Research;     Since  the  jmxiraal  effect  found  by  the  urine  - 
fractions  produced  an  inhibition  of  catalase  activity  of  only  30  percent    ■ 
it  seems  likely  that  the  effect  on  catalase  i's  secondary  to   some  other 
metabolic  effect  produced  by  the  urine  factor.     Until  the  nature  of   such    ; 
'  a  primary  effect   can  be  determined  further  study  of    the  urine  factor  does 
not  appear  fruitful  at  this  time.     The  maximal  effect  produced  by  the  urir 
fractions  on  the  liver  catalase  activity  of  mice   is  too   small  for  an 
effective  bioassay,  ; 

Further  studies  on  tlie  catalase-reducing  factor  will  involve  tumors  directV 
where    fractions  giving  a  considerably  greater  effect  can  be  obtained. 
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'roposed  Course  of   Research;     Since  the  naxinial  effect  found  by  the  urine 
'ractions  produced  an  inhibition  of  catalase  activity  of  only  30  percent 
.t  seems  likely  that  the  effect  on  catalase  is  secondary  to   some   other 
letabolic  effect  produced  by  the  urine  factor.     Until  the  nature  of  such 
1  primary  effect   can  be  determined  further  study  of    the  urine  factor  does 
lot  appear  fruitful  at  this  time.     The  maximal  effect  produced  by  the  urine 
tractions  on  the  liver  catalase  activity  of  mice   is  too   small  for  an 
3ffective  bioassay, 

further  studies  on  the  catalase-reducing  factor  will  involve  tumors  directly 
(Where   fractions  giving  a  considerably  greater  effect  can  be  obtained. 
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'6|  Isolation  and  Characterization  of  Liver  Catalase  of  Nonnal  and  Tumor-bearing 
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7  Drs«  Robert  E.  Greenfield  and  Vinccait  5»  Price  

PRINCIPAL  INVESTIGATOR(S) 

8  None 

OTHER  I^WESTIGATORS 

9  PROJF,CT  DESCRIPTION; 

Objectives;     l)  Localization  of  catalase  in  the  particulate  fractions  of  rat 
liver.     ?T  Electro phoretic   studies  on  catalase  from  normal  and  tumor- 
bearing  animals. 

I    Methods  Employed;     l)   Isolation  of   catalase  from  particulate  fractions 
using   sucrose  and   the  high  polyner,  polyvinylpyrrolidone,  to  protect  the 
integrity  of  tiie  mitochondria,      2)  Electrophoretic   studies  on  very  pure 
fractions  of  catalase  from  normal  and  tumor-bearing  animals  to   see   if  any 
difference   in  the  electrophoretic  mobilities  can  be  observed, 

M^jor  Findings;     l)   See  19^h  Annual  Report.     The  work  of  Objective  1  was 
essentially  accomplished  in  195h  and  is  now  in  press.     See  Item  lU,  below. 
2)  The  work  of  Objective   2  has  not  developed  as  our  attention  has  been 
drawn  into  other  aspects  of  iron-metaboliau  in  tumor-bearing  animals. 

Significance  to  Cancer  Research;     See  19$h  report. 

Proposed  course   of  project;     It  is  not   expected  to  pursue  this  project 
further  at  this  time.     The  findings  reported  will  be  used  in  other  aspects 
of  this  work  as  it   develops* 
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PRINCIPAL  IIWS5T3GATOR(S) 
Miss  Antoinette  Greco 
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PROJECT  DESCRIPTION; 

Objectives;     The   objective   of  this  project  is  to  separate  the  closely 
associated  nuclease  and   proteinase  systems  of  normal  and  neoplastic 
tissue. 

Methods  employed}     The  t-ie-sues  arc  homogenized  and   subjected  to 
centrifugation,  ammonium .  sulfate  precipitation  at  different  hydrogen  ion 
concentrations, dialysis  and  repeated  precipitation  in  cold  alcohol.     After 
lyophilization  the  purified  factions  are   subjected  to  chromatographic 
separation.     The  rates  of  splitting  rat  liver  ribonucleic  acid  were 
compared. 

Major  Findings;     The     rate  of  activity  of  the   ribonuclease    (RNase) 
and  do soxyribo nuclease    (DNase)  preparations  from  the   two  hepatomas 
used  was  much  higher  than   those  of  the   normal  liver.     The  hepatic 
tissues   show  two  pH  optima  and  the  purified  preparations     have  RNase 
activity  which  is  not   sensitive  to  heating.      It  was  possible  by  a 
chromatographic  technique    (with  Drs.   Sober  and  Peterson)  to  separate 
two  RNase s  in  purified  fractions  from  calf  spleen. 

Significance  to  Cancer  Research;     A   study  of  the  enzymes  involved  in 
nucleic  acid  and  protein  metabolism  is  important  to  an  understanding  of 
tumor  growth.     The  exact  role  of  the  enzymes  being    studied  in  tumor 
metabolism  reimins  to  be  determined. 

Proposed  Course   of  Project;     It  is  proposed  to   characterize  the  purified 
cathepsin  preparations  from  normal  and  neoplastic  tissues  by  their 
activities  on  hemoglobin  and   several  synthetic  peptides.     Transpeptidase 
activities  particularly  will  be    studio-d.     The  chromatographic   separation  of 
the  enzymic  activities  of  spleen  and  liver  will  be  continued,  and  the 
activities  of  the  RNase s  on  cyclic  nucleotides  mil  be  compared. 
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Dr»  Leon  Heppol  of  N.I.A.M.D.  is  using  various  enz\Tnes  to  determine  the 
structure  of   ribonucleic  acid.     He  has  used  our  purified  splsen 
ribonuclease  in  the   course  of  their  studies  and  finds  it  different  from 
the  one  he  has  p3rcpart;d.      Our  objective  has  been  a  c-'nipaiison  of  the      '  ^ 
ribonucleases  from  normal  and  neoplastic  tissues, 

NO  ENTRIES  FOR  ITEMS  lb,  1^,  AND  l6. 


PROJECT  KEPORT  FORM 


NCI 2,       Laboratory  of  Biochemistry 


INSTITUTE                                        LABORATORY  OR  BR'.NCH 
Enzymes  and  Metabolism    U,  .. •»  »  -    ,  5,     NCI-323 


,     ;  SECTION  OR  SERVICE  LOCATION   (IF  OTHE;.  TIL.N  BETHESDA)  SERIIL  NO. 

i.|    Chcmicgl    Composition  of  C3H  Hepatomas  as  Related  to  Growth  and  Transplanta- 
I  PROJECT  TITIE  bility 

7,'    Mary  E.  Maver,  H.  B.  Andervont,  Robert  Koegel  

PRINCIPAL   INVEbTIG.iTOR(S) 

OTHER  INVESTia.TORS 

;9J  PROJECT  DESCRIPTION 

Objective;     To  determine  whether  differences  in  chemical  composition,  as 
determined  by  content  of  water,  total  lipid,  N,  P,  K  and  Na,  can  be 
correlated  with  differences  in  the    growth  rates  of  the  tumors  or  in  their 
f  ability  to   grow  ^en  transplanted* 

Methods  employed;     The  water  content  of  the  tumors  was  determined  by  weigh- 
ing  them  before  and  after  removal  of  water  by  lyophilization.     the  lipid 
content  was  deteimined  by  continuous  extraction  of  the  powdered, 
dried  tumors  with  mixtures  of  alcohol  and  ether  and  of  chloroform  and 
methyl  alcohol  in  a  micro  soxhlet  apparatus..     The  N  and  P  were 
determined  by  the  usual  micro -techniqiles.     The  Na  ind  K.  were  determined 
by  use  of  the  flame  spectrophotometer.     Bocause  of  possible  variations  in 
chemical  composition  of  tumors  with  differing  etiology  the  study  was  confined 
to  the  spontaneous  hepatomas  in  C3H  male  mice. 

Major  Findings:     Six  spontaneous  C3H  hepatomas  have  been     transplanted. 
Two  of  ttese  spontaneous  tumors  arose  in  different  lobes  of  the  liver  of 
one  mouses     Six  differcnt  types  of  growth  have  been  represented  by  the 
original  six  hepatomas.     One  has  failed  to  grow  on  transplantation,  one 
has  grown  very  slowly,  one  has  changed  to   a  sarcoma,   2  have  grown  well 
on  transplantation  and  one  less  well.     Enough  material  has  been 
collected  for  an  initial  evaluation  of  this  approach  and  no  further 
tumors  arc  being  transplanted.     Final  chemical  analyses  are  being  made 
on  the  tissues  collected  from  a  total  of  130  mice.. 

Significance  to  Cancer  Research;     This  study  inill  add  to  our  basic 
knowledge  concerning  the  chemical  properties  of  tumors.     Very  few,  if  any, 
studies  of  this  type  using  inbred  mice  and  the  latest  techniques  for 
sodium  and  potassium  analyses  have  been  reported.     Results  of  the 
chemical  analyses  of  the  original  tumors  and  of  their  transplants 
may  indicate  what  chemical  conditions  are  present   in  a  readily 
transplantable,  fast  growing  tumor.     It  has  been  suggested  that  similar 
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chemical'  analysis' of  human  tumors' after  surgery  might  furnish  a  prognosis 
as  to  the  rate  of  groxiith  and  malignancy  of  subsequent  metastase. 

Proposed  Course   of  Project ;..  The- collected  tumor  tissues  will  be  analyzed 
chemically.     The  results  will  be  arranged  for  statistical  study  and  final 
evaluation.     Further  studies  will  be  dependent  upon  the  results  of  this 
evaluation. 
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)|  iSiological  studies  of  the  mechanism  carcinogenesis  

PROJECT  TITLE 
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PRINCIPAL  INVESTIGATOR(S) 
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,, 

Billie  P.  Wagner,  Dr.  C.  A. 

Velat , 

and  Dr.  L.  S.  Lombard 

:  OTHER  INVESTIGATORS 

r.  IpROJECT  DESCRIPTION 

Ibjective;     Testing  for  carcinogenicity  of  compounds  excreted  in  the  urine 
of  rats  ingesting  chemical  carcinogens  such  as  2-.'.AF   (2-acetylojninofluorene) 
or  of  other  possible  degregation  pfoduots  of  2-MF.     The  carcinogenic 
activity  of   these  metabolites  or  possible  metabolites  is  expected  to 
'help  explain  how  different  chemical  groups  alter' the  carcinogenic  picture 
and  provide  leads  for  studying  their  intermediary  metabolism,    A  ■        ^ 

preliminary  stu%  of  one   compound  requires  approximately  two  or  more  years 
jto  complete  so  that  there  is  an  overlapping  of  these   studies  from  one 
annual  report  to  the  next. 

Methods  employed;     Known  chemical   compounds  are  incorporated  into  the 
diet  of   suitable  strains  of  rats.     Usually  after  a  test  period 
of  12-18  months  or  sooner  if  death  appears  imminent  the  animals  are 
carefully  necropsied,  the  tissues  fixed,   sectioned,  stained,  and  finally 
examined  microscopically  for  evaluation  of  tissue  changes  produced  by  the 
chemical  under  study. 

Results;     The  discovery  of  a  chemical   (U'   fluoro-U-acetylaminobiphenyl) 
j  causing  kidney  tumors  in  rats  was  1st  made  in  this  laboratory  and  later 
j confirmed  by  other  investigators.     One  effort  this  year  has  been  the  study 
I  of  the  induction  and  histogenesis  of  kidney  tumors  in  the  rat  by  U'  fluoro- 
I  U-acetylaminobiphenyl,     While   this  compound  is  not  specific  for  the 
{induction  of  kidney  tumors  it  does  produce  a  much  higher  incidence  of 
i  such  tumors  in  rats  than  anyother  known  drug.     One  possible  metabolite  of 
i  2-AAF  3,U-xylidine,  a  dimethylaromaticamine ,  and  one  of  the   simplest 
aromatic  amines  T*iich  we  have  discovered  to  be  carcinogenic  was  studied  during 
the  year,     A  very  high  percentage  of  pituitary  tumors  have  been  found  in 
j  rats  ingesting  this  compound.     Two  other  aromatic  amines  which  might  be 
;  produced  if  the  fLuorene  nucleus  of  2-AAF  was  broken  during  metabolism 
;  are  being  tested  for  carcinogenic  activity  namely  p-f luoroacetanilide ,  and 
:  orthohydroxacetanilide.     Two  metabolites  isolr.ted  from  the  urine  of  rats 
I  ingesting  2-AAF  namely  2-acetyl-amino-7-On-fluorene   and  2-acetylamino- 
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5-OH-fluorcne  are  currently  being  fed  to  rats  to  compare  their  carcinogenic 
potency  with  2-iJiF »     Additional  animal  experiments  were  carried  out  with 
Buffalo  and  .'ixC  strain  rats  ingesting  2-iu.F  and  2,7-diix.'.F  in  order  to 
provide  more  and  better  material  f or  e stimating  tumor  incidence  and 
distribation  c^ndTor  determining  the.,  influence  of  age  of  starting  female 
rats  on  the  incidence  of  liver  tumors* 

■  Significance  to  ^Cancer  Research;     The  intimate  mechanism  by  'vhich  a 
carcinogenic  agent  of  known  structure  brings  about  a  neoplastic  change  is  a 
present  obscure.     The  carcinogenic  potency  of  chemical   compounds  which 
may  be  produced  in  vivo  during,  metabolism  of  chemical   carcinogens  or 
related  to  st rue tur a  1  cha ng e s  wh5.ch  the.  chemicals  may  undergo  during     • 
passage  through  the  animal  forms  an  important  part  of  studies  on  possible 
mechanisms  of  carcinogenesis.     Now  Pathways  of  metabolism  may  result  from 
compounds  which  have  high  specific  activity  for  certain  organs  or  tissues 
and  provide  nc'W  points  for  attacking  the   intermediary  metabolic  processes    ■ 
which  occur  in  the  animal  prior  to  the  detection  of  a  definitive  tumor. 
It  is  expected  such,  studies  will  aid  in  a  better  understanding  of  the ' "caiuise. 
of  cancer. 

Proposed  course  of  project;     The  possible  estrogenic  activity  of  3jh- 
jcylidine  will  tee   studied.     Additional  compounds  will  be  given  a  preliminarj 
test  as  they  become  available.     Refinements  in  the  testing  of  a  few  of  the  . 
more  important  ones  will  be  carried  out  and  the  material  nearing 
completion  will  be  prepared  for  publication. 
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PROJECT  DESCRIPTION 

Objective:     To  accumulate  information  on  tha  effects  of  a   chemical  carcinogen 


|on  the  metabolic  activities  of  the  host  and  the  action  of  the  host  upon  the 
carcinogen  with  the  hope   of  learning  something  to  explain  the  mechanism  of 
carcinogenesis.     Specifically;      continued  study  of  compounds  structurally 
related  to  2-acetylaminofluorene    (2-/ulF),  and  a  new  approach  to  a  related 
problem;  an  attempt   to  explain  why  2-/u'iF  induces  liver  tumors  in  a  given 
case in- containing  diet  and  under  the   same   experimental  conditions  induces 
bladder  tumors  if  hydrolyzed  casein  and  DL-trjqDtophan  are  substituted 
foi*  casein. 

Miethods  Employed;     Continued  use  of  isotopic  nitrogen  as  -a  tracer  and  of  the 
two  diazotization  irethods  for  the   quantitative  determination  of  the  excretory 
material  after  administration  of  the  compounds  to  rats. 

The  adaptation  of  Eckert's  photometric  methods  for  the   separate  ; 
determinations  of  tryptophan,  kynurenine ,   and  anthranilic  acid  in  the  urine 
of  rats  receiving  casein  or  h3^rDlyzed  casein  diets  with  and  without  supple- 
j  ments  of  2-AAF,  and  with   (and  in  the   case  of  the  casein  diet  also  without) 
supplements  of  L-  or  D-tryptophan. 

Use 'of  paper  diromatography  and  identification  of  possible  metabolites 

by  ultraviolet  irradiation  and  by   staining  xcLth  p-dimethylaminobenzaldehyde. 

Two  different  methods  are  beirg  used  for  the  removal   of  amraonia  nitrogen, 
:  aliphatic  amines  and  non-tryptophan-liko  indoles  and  for  concentration  of 
("the  metabolites  in  the  urine,  one  method  of  ion  exchange  with  treated 
permutit  which  does  not  adsorb  tryptophan-like  compounds,  the  other  with 
deactivated  carbon  to  adsorb  aromatic  indoles  xjhich  are   subsequently  eluted 
with  dilute  phenol.     Both  methods  are  followed  by  concentration  by 
distillation  at  reduced  pressure.     The  urine  is  used  with  and  without 
preliminary  digestion  with  bacterial  B-glycuranidase» 
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Major  Findings;  l)  The  first  study  of  excretory  p]ro ducts  f ]?om  2-AF  and 
related  compounds  was  completed  a  year  ago  and  a  paper  wis  published  on 
this  phase  of  the  work  as  sh^oVn    in  itnie  l5» 

2-Acetylamino-7-methoxyfluorenfc ,  administered  to  rats  by  stomach  tube  in 
equilmolar  amounts  to  that  used, for  2-AAF   showed  similar  excretory  behavior 
■ta"'7'-OH-2-xw"xF»     Only  traces  of  diazotizable  "material  could  be  dete-cted  ift' 
acetone  extracts  of  the  feces,  whereas  the  urinary  diazotizable-R-salt- 
reacting  material,   calculated  as  7-niethoxy-2-.ui.F  following  acid  hydrolysis 
..g.ecounted  for  72  percent  of  that  administered.     By  the  nitrite  test,  in     ..     • 
which  7-niethoxy-2-  AF-HCl  and  7-methoxy-2-i'J  were   found  to  behave  like 
7-OH-2-j^'i.F  after  hydrolysis  of  the  latter,   80  percent   of  the  material 
.administered  as  7-methoxy-2-Aii.F  could  be  accounted  for  in  the  urine,  if 
calculated  as  7-OH-2-MF.     Not  more  than  5  percent  of  the  recovered 
material  was  present  as  free  amine.     The  findings  suggest  that   7-raethoxy- 
2-iWF  may  be  converted  in  the  rat  to  7-OH-2-iJiF  and  thus  have  the   same 
fate  as  the  latter.     If  this  is  so  the  compound  would  be  expected  to  be 
less  carcinogenic  to  rats  than  2-Ari.F« 

2)  In  a  continuation  of   studies  of  protein  binding  of  isotopic  nitrogen 
the'  following  observations  have  been  mades     After  adiriinistration  of  2- 
diacetylaminof luorene-Nl5  or  of  2-nitrofluorene-N-'-5  to  rats  under  the 
same  experimental  conditions  as  were  used  for  2-iLlF-N-'-5  the  same 

amount  of   isotopic  nitrogen  enrichment  of   the  crude  pro  tain  fractions  from 
the  livers  was  found  as  with  2-^JiF»     The  N^S -binding  by  liver  proteins 
in  the  case  of  these  two  compounds,  both  of  which  have  been  found  by  Dr. 
Morris  to  be  carcinogenic,  may  be  a  result  of  a  common  metabolic  pathway 
with  2-AF  and/or  2-^iKF, 

ll-AAF,  on  the  other, hand,  which  has  been  found  by  Morris  to  be  little, 

if  at  all  carcinogenic,  showed  no  protein  binding  under  the  same  experimental 

conditions. 

Dialysis  of  acetate-buffer  homogenates  for   3  days  at  9  deg.C,  had  no 
effect  on  the  amount  of  isotopic  nitrogen  enrichment  of  the  subsequently 
isolated  crude  protein  fractions  but  dialysis  did  result  in  a  decrease  in 
the  amounts  of  the  proteins  recovered,  especially  in  the  fractions  obtained     1 
by  coagulation  of  the   supernatant  of  the   centrifuged  dialyzed  material. 

3)  In  the  preliminary  investigation  of  a  possible  relation  between  the 
difference  in  behavior  of  2-A;xF  with  the   hydrolyzed  casein  diet 
supplemented  with  tryptophan,  and  the   casein  diet,,  no  significant  differences 
in  indole  metabolites  have  been  found  by  the  photometric  methods  of  analysis, 
nor  by  paper  chromatography  nor  has  any  difference  been  observed  between 

the  sans  diets  with  and  without  2-.U4F  supplements.     There  is  some  evidence 
that  more  free  tryptophan  is  excreted  in  the     urine  of  the  rats  receiving 
D-tryptophan  supplaments  than  with  the  otljer  diets,  including 
those  with  L-tryptophgin  supplements* 
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jWith  paper  chromatography,  resolution  of  the   concentrates  from  the  urine 

jhas  been  good,  reailting  in  fourteen  distinguishable   spots.     They  are  almost 

•identical   in  the  urines  from  all  7  of  the   dietary  combirations.     Attempts 

are  now  being     made  to  identify  the  spots.     Following  glucuronidase 
, digestion  of  the  urine,    the   sams   number  of  spots  is  observed  but  the 

spots  have  different  Rfvalues, 

J  The  diazotization-R-salt  treatment  of  the  urines  before  and  after  mild 
[acid  hydrolysis,   and  the   "nitrite"  test  for  7-OH-2-AAF  revc<aLcd  no 
differences  with  the  different  diets  in  the  amounts  of  total  diazotizable , 
free  and  conjugated  diazotizable  amines,    or  hydroylatcd  arainofluorenes 
that  could  be   detected  by  the   methods.    '       ■ 

l-lhTO^h'. the -first  9  TifGeks  ofrfbeditig.,- soiuo  iritfe'rotsting  observations  have 
.^fyfeen  made  on  the  total  amounts  of  indole -reacting  urinary  material,  the 
nitrogen  excretion  and  weight  changes  in  the  different  groups  of  rats. 
Whether  or  not  these  differences  with  the  different  diets  reflect  a  difference 
.   j  3,11  irastabolism  of  the  tryptophan  or  of  the   2"J!u\F  is  not  known.     They  are, 
[however,    suggestive   of  some   influence  of  the   diet. 

Significance  to  Cancer  Research;     It  is  hoped  that  any  informs-tion 
li  obtained  on  the  action  of  the  animal  on  a  carcinogen  or  of  the  carcinogen  on 
I  the  normal  metabolic  reactions  of  the  animal  may  throw  some  light  on  the 
understanding  of  the  mechanism  of    carcinogenesis.     Since  diet  is  obviously 
involved  in  the   site  of  the  tum.or  induced  by  2-'u\F  in  casein  and  hydrolyzed 
casein-tryptophan-suppleraonted  diets,   it  is  possible  that  identification 
of  the  metabolites  excreted  may  give  a  clue  to  metabolic  differences 
operating  in  the  animal  under  the   different  dietary  conditions. 

Proposed  course  of  projects     Further  attempts  will  be  made  to  identify 
xirinary  netabolites  that  may  be  presont   in  trace  amounts  by  pooling  the 
urines  of  8  rats  instead  of  2  rats  as  has  been  done  previously  with  the 
casein  and  hydrolyzed  casein  tryptophan  diets.     The  urine  will  be  examined 
at  intervals  up  to  the  time   of  the   appearaixe  of  tumors, 

A  comparison  of  the  metabolism  of  L-  and  D-trj^ptophan  in  -Qic  rat  in  the 
presence  of  iuiF  will  be  made  using  the  2-lJ.F  basal  diets  without 
supplcmBnts  of  tryptophan  during  the  collection  period  and  administering 
the  amino  acid  by  stomach  tube.     The  excretory  products  from  tryptophan 
and  from  2-^1^^  will  be  investigated, 

A  comparison  will  be  made  of  the  distribution  of  urinary  nitrogen  in 
addition  to  the  total  N  with  the  difforjnt  diets,  especially  the 
ammonia  N,  urea  N  and  creatinine  M. 

With  Dr.  Morris  it  is  proposed  to  compare  the  urinary  excretiop  of 
diazotizablo-R-salt-reacting ,  and   nitrite  reacting,  free  and  conjugated 
amines  and  the  nitrogen  binding  by  liver  proteins  of  2-.ui.F  in  intact  and 
thyroidectomized  rats. 
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9     PHDJECT  DESCRIPTION 

Objective ;     Study  of  the  mechanism  of  the . initiation  of  the  neoplastic 
process  using  synthetic  carcinogens  such  as  2-acetylaminofluorene  as  a 
tool.     A  number  of  approaches  are  'followed:     1)  The  metabolism  and  the 
,     interaction  of  the   carcinogen  with  body  constituents  are  investigated; 
I    2)  The  biological  effect  is  correlated  with  chemical    structure  of 
'    potential  carcinogens  in  order  to  understand  structural  requirements j 
3)  The  carcinogenic  action  of  known  metabolites  of  a  carcinogen  is 
determined.  . 

Methods;     l)  By  means  of  a  radioactive  tag  at  a  stable  position  in  a 
molecule  f  such  as  labeling  carbon  no.   9  of  2-acctylaminofluorehe  with 
the  isotope  carbon  ll;  the  fate   of  the   compound  and  its  interaction  xdth 
tissues  can  be  traced  completely.     2)  Metabolic  products  in  excreta,      or 
tissues  are   isolated  by  suitable  techniques,   separated  by  extraction, 
j     paper  or  column  chromatography^  counter-cujyent  distribution,  vacuum 
I      sublimation,  fractional  crystallizations  or     other  pertinent  processes. 
After  purification  identification  is  attempted  on  the  basis  of  physical 
and  chemical  properties,      3)  Organic  compounds  are  synthesized  by  new  organic 
procedures  as  required  for  the  metabolic   studies,  or  for  investigations  of 
the   structural  relationships  leading  to  carcinogenicity,     h)  Analytical 
and  chromatographic  methods  applicable  to  the  biochemical   studies  are 
devised. 

Major  Findings;     l)  A  technique  for  fractionating  relatively  large  amounts 
of  the   ether   soluble  metabolic  products  of  2-acetylaminofluorene    (2-AAF)   on 
a  column  of   silicic  acid  was  developed.     Indications  were 'obtained  for 
the  presence  of  1-2  further  unknowns  in  the  ether  extract f  the 'other 
components  are  known  and  were  reported  previously,     2)  Dunning,  et  al. 
(Cancer  Research  10,  U5U   (19^0))  has  shown  that  bladder  tumors  are 
obtained  in  rats  wEen  DL-tryptophan  is  added  to  a  diet  containing  2-iUF. 
These  observations  were  confirmed  by  Boyland  et  al.    (Brit.   Jour.   Cancer 
8:  6U7   (19^U).     To  investigate  whether  this  shift  in  target  organ  is 
due  to  an  alteration  in  the  metabolism  of  2-.u.F,  we  have    separated  and 
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estimated  the  metabolites  of   2-.uiF.     It  was  found  that  1%  L-trytophan 
in  the  diet  does  not  significantly  alter  the  metabolism  of  2-AAF» 

■: .    .' '..  —  ._  •       3)  To  test  the  hypothesis  that 

2-acetylamino-l,-3,-5»  and  -7-hydroxy-fluorone  were  the  only  momhydnxylat( 
products  of  2-AAF  metabolism  the   corresponding  -8-hydirixy  derivative  was 
prepared  in  seven  steps  from  f luoranthene.     Metabolism  experiments  now 
underway  mil  decide  the   issue,  h)  It  was  found  that  a  possible  metabolite, 
. li-acotylaminobiphenyl-2-carboxylic  acid,  was  not  present  in  the  urine 
of  rats  fed  2-AAF.     ^)  A  large  amount  of  the  important  2-A-.F  metabolite,  •• 
2-acjtylamino-5-hydTOxyfluorene ,  was  STymthe  sized  for  biological  testing 
by  Dr.   Morris,  .  During  one   of  the   synthetic   stops  a  new  by-product  in  the 
form  of  U-nitro-^-carboxyfluorenc  was  isolated.     Several  derivatives,   inclU' 
ing  the  corresponding  diamine,  of  possible   interest  in  cancer  research, 
were  prepared.     6)  During  the   synthesis  of  labeled  2-A..F-9-Cl'-i-  for 
the  metabolian  work,  a  lea-"  regarding  the  mechanism  of  the  Wolff-Kishner 
reduction  was  obtained.     A  brief  follow-up  produced  sufficient  data  for 
postulating  a  probable   scheme.     7)  A  collection  of  infra-red   spectra 
of  fluorone  derivatives  and  other  compovinds  of  interest  in  the  biochemical  i 
work  was   started  and  a  study  of  their  interpretation     was  undertaken. 
During  this  work  a  correction  was  made  in  the  assignment  of  the  correct 
structure  of  2-amino-5-nitrofluor-;ne  as  compared  to  2-nitro-$-aminofluorcn€ 
It  is  hoped  that  an  adequate  understanding  of  infra-red  spectra  will 
further  help  the  identification  of  unlcnowns  both  in  our  organic  and  our 
biochemical  work. 

Significance  to  Cancer  Research;     The  disease  can  be  reproduced  at  will 
by  means  of  synthetic  carcinogens  such  as  2-i-;.AF.     Therefore,   this  tool 
permits  the  investigation  of  the  caus..-  and  origin  of  neoplasia  leading  to  i. 
understanding  of  the  mechanism  of  this  transformation.     It  follows  that  a 
rational  attack  on  the  prevention  or  cure   of  cancer  can  be  devised  once 
the  basic  process  of  its  formation  is  clarified. 

Proposed  course  of  project;  l)  Study  of  the  isolation  and  characterization 
of  the  remaining  uriknoxm  metabolites  of  the  carcinogen  2-acetylamino- 
fluorene  (2-;iAF),  2)  Study  of  the  metabolites  of  2-/uiF  obtained  from 
tissues  such  as  liver  and  comparison  with  the  urinary  metabolites.  3) 
Study  nature  and  variety  of  carcinogen-protein  complexes  with  2--iiiF. 
li)  Study  metabolites  of  2-aminofluorene  and  compare  to  those  of  2-i'LAF 
on  the  hypothesis  that  ortho-hydroxylated  products  may  be  increased. 

5)  Continuation  of  metabolic  study  regarding  effect  of  tryptophan  on 
2-iii'J  induced  bladder  cancer  and  delay  of  liver  carcinogenesis. 

D-  and  DL-tryptophan  will  be  tested  in  additi'^n  to  L-tryptophan. 

6)  Design  experiments  to  test  distttfDance  by  2-n.iF  of  enzyme   systems 
incor.ioorating  components  of  nucleic  acids,     7)  Organic  chemical  syntheses 
in  support  of  main  program  above.  8)  Analytical  methodology  in  support  of 
main  program  above. 
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9    PROJECT  DESCRIPTION 

Objectives;     To  utilize  the  functional  properties  of,  thyroid  tissue  to 
concentrate  and  metabolize  iodine  in  order  to  elucidate  changes  ^^^hich  occui* 
during  'the  progress  from  normal  to  neoplasia.     Techniques  of  isotopic 
tracers  provide   sensitive  methods  of  following  functional  changes  occurring 
during  the  development  and  grovrth  of  thyroid  tumors  in  experimental  '■'' 

animals  rather  than  relying  on  the  conventional  morphological  criteria. 

Methods    ■Employed;      Studies  of  iodine  deficiency  as  a  means  of  inducing 
transplantable  tumors  of  the  thyroid  gland  were   in  progress.     Also 
the   influence  of  light  and  diet  on  the  uptake  of  I-^^l  ^y  ^q  mouse 
thyroid,  gland  was  studied. 

Major  Findings;     Transplants  of  hyperplastic  thyroid  tissue 
decreased  by  50^  in  ability  to  concentrate  iodine,  which  decrease  was 
not  due  to  transplantation  of  the  tissue  to  another  site  per  se.     There 
was  very  little  correlation  between  ability  to  concentrate  I-^^^  by 
these  transplantable  thyroid  tissues  and  their  morphological 
characteristics  in  different  transplant  generations. 

Significance  to  Cancer  Research;     This  is  a  direct  approach  with  the  use 
of  a  very  sensitive  technique  to   determine  how  this  function  of  normal  and 
cancer  cells  differ  during  the  gradual  course  of  developing   into 
cancer  cells.      It  is  expected  that  these   studies  will  evolve  new  under- 
standing of  how  cancer  cells  loose   some   of  their  functional  activities  in 
becoming  cancerous. 

Proposed  course  of  project;     No  new  experiments  are  planned  for  the  next 
year. 
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^.PROJECT  DESCRIPTION 

'Qt>jectlves;   The  development  of  simple,  but  unique  methods  for 
the  determination  of  oxygen  and  CO2/O2  exchange  ratios  In  meta- 
bolic studies  of  normal  and  neoplastic  free  cell  suspensions  in 
krltro. 


Results:   A  simple  manometrlc  method  has  been  developed  for  use 
in  tissue  or  cell  metabolism  studies  whereby  simultaneous  gas 
exchange  measurements  of  both  carbon  dioxide  and  oxygen  (and  hence 
[002/02  quotient)  can  be  made  In  acid  media  In  a  single  standard 
Warburg  manometrlc  flask.   The  technique  does  not  require  eventual 
destruction  of  the  system  by  the  displacement  of  carbon  dioxide 
with  concentrated  acids,  or  the  complexity  of  apparatus  typical 
of  the  Summerson  differential  method,  or  multiple -armed  vessels 
as  required  in  other  methods,  and  it  is  possible  to  repeat  ex- 
periments successively  with  the  same  biological  material.   In 
systems  in  which,  for  example,  carbon  dioxide  is  the  substrate 
and  oxygen  is  evolved,  equilibration  is  carried  out  at  an  ap- 
propriate and  known  partial  pressure  of  carbon  dioxide.   The  known 
initial  amount  of  CO2  in  the  vessel,  determined  from  the  partial 
pressure,  is  allowed  to  be  completely  assimilated  by  the  metabolic 
activity  of  the  system.   The  pressure  change  of  the  manometer 
represents  the  net  gas  exchange  of  both  the  known  and  unknown  gas. 
Oxygen  is  then  determined  from  the  net  pressure  change  for  both 
gases  and  the  calculated  pressure  change  for  the  known  quantity  of 
carbon  dioxide  consumed,  employing  approprlrte  predetermined  vessel 
constants.   The  derived  exchange  quotient  CO2/O2  is  thence  readily 
obtained  by  stople  calculation. 
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Further  studios  in  tho  devclopmont  and  improvomont  of  methods  of 
oxygen  gas  detection  and  analysis .In  biological  media,  using 
galvanic  cells  having  an  iron  anode  and  platinum- oxygen  cathode, 
were  directed  towards  obtaining  greater  electrode  stability, 
linear  response  to  oxygen  over  an  extended  range  of  oxygen 
tension  above  air  saturation,  and  improvement  of  accuracy  and 
response  at  these  higher  levels  through  newer  methods  of  calibrai; 
tlon.   These  studies  involve  electrical  compensation  methods, 
effects  of  micro-amounts  of  chelating  agents  in  removing  heavy 
metal  ions  from  the  platinum  electrode  surface,,  stabilizing 
effects  oh  the  cathode  of  thin  membranous  coatings  of  semi- 
permeable materials,  and  effects  of  physical  treatment,  such  as  f 
heating  and  annealing  of  the  platinum  electrodes  upon  the 
stability  of  the  system,  ,4  technique  of  electrode  calibration 
for  high  oxygen  concentrations,  above  21%,' In   which  the  gas  can  ', 
be  added  to  a  completely  closed  liquid  system,  is  under  study, 
whereby  oxygen  released  by  the  catalytic  reduction  of  known 
concentrations  of  hydrogen  peroxide  is  measured  at  the  platinum  ^ 
electrode  by  corresponding  changes  in  current  output  of  tho  cell! 
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change in  Thcrmophils.   Fed.  Proc,,  Iji*  l87  (1955). 

2.  D,  Burk,  G.  Hobby,  and  J.  Hunter,  Quantum  EfficiGncies  of 
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.  PROJECT  DESCRIPTION  ■  -■ 

Objectives:  To  determine  the  action  and  mode  of  action  of  anti*- 
cancer  agents  when  used  _ln  vitro  and  in  vivo  in  conjunction  with 
relatively  tumor-speclf ic  inhibitors  oT  glucose  utilization  such 
as  components  of  the  hormonal  anti-insulin  complex. 

Methods  Employed!   Tumor  slices  are  either  exposed  in  vitro  to 
the  compound  under  study,  or  the  compound  is  administered  in  vivo 
and  the  effects  on  _ln  vitro  metabolism  subsequently  determine^^Ii 
Methods  of  metabolic  analysis  developed  in  connection  with  studies 
of  insulins  anti-insulin  hormonal  systems  are  employed  to  evaluate 
quantitatively  and  qualitatively  the  effects  and  mechanism  of 
action  of  the  agent  under  test.   A  series  of  tumors  exhibiting  a 
spectrum  of  hormonal  sensitivities  are  employed  as  test  systems. 

Major  Findings?   Certain  podophyllln  compounds,  or  newly  prepared 
fractions  of  Podophyllum  peltatum  were  found  to  inhibit  in  vitro 
the  Q,^2C02  o^  ^91  melanoma  synergistically  with  either  testosterone 
•r  diethylstilbestrol.  When  one  of  these  fractions  (CC7E)  was 
tested  in  vivo  (intraperitoneal  in  10^  polyvinylpyrrolidone  (PVP) 
it  was  found  that  5  to  10  gamma  (per  gram  of  body  weight)  caused 
little  or  no  Intratumoral  necrosis.   Likewise  100  gamma  of  di- 
ethylstilbestrol was  completely  non-inhibitory  i^  vivo.   However, 
when  the  two  compounds  were  injected  simultaneously  at  these 
dosages,  very  marked  tumor  destruction  was  apparent  within  2ij. 
hours.   Such  combined  injections  were  generally  not  strongly 
toxic  to  the  mice  although  reversible  splenic  involution  occurred. 
The  latter,  an  evidence  of  systemic  stress,  was  present  in  all 
cases  where  CC7E  was  used  alone  or  in  combination  with  steroid. 
It  was  absent,  however,  in  mice  treated  with  diethylstilbestrol- 
only,   CC7E  given  alone  at  concentrations  of  20  gamma,  or  more. 
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per  gram  of  body  weight  caused  marked  tiunor  necrosis.   The  data 
suggest  that  the  tumor  necrotizing  properties  of  these  podophyllj 
fractions  ond   compounds  may  depend  upon  their  in  vivo  potentlatlol 
of  endogenous  steroids  of  the  stress-raodlf lable  Insulin: antl- 
Insulln  system. which  regulates  the  rate  of  the  hexoklnase  reactlc 
(glucose  +  ATP  yields  glucoso-6-phosphate  .+  /JDP).   The  Investigno 
tlon  of  the  possible  use  of  podophyllln  compounds  In  low  concen- 
trations as  potentiators  in  steroid  chemotherapy  of  other  types 
■   of  tumor  Is  Indicated, 

k   number  of  special  problems  are  Involved  in  attempting  to  trans*- 
late,  from  in  vitro  to  _in  vivo,  the  action  of  various  potential 
chemotherapeutlc  agents  on  the  metabolism  of  the  cancer  cell. 
Among  others,  these  Include  the  problem  of  tolerated  _in  vivo 
dosages,  excretion  of  the  agent,  dotoxlcatlon  of  the  agent  by 
the  host,  and  last  but  not  least,  the  difficulty  of  distingulshlnfl 
between- tumor  necrosis  resulting  from  direct  action  of  the  drug 
in  contrast  to  the  Indirect  effects  of  toxic  action  on  the  tumor 
blood  vessels.   This  latter,  of  course,  may  Involve  response  of. 
enzymlc  systems  In  the  blood  vessels  themselves  similar  to  those 
responding  in  the  tumor  cells  ^  vitro.   With  these  precautions 
in  mind  it  was  considered  desirable  to  investigate  certain  model 
chemotherapeutlc  systems  in  vitro  utilizing  tissue  slices,  ascite(| 
tumors  and/or,  tissue  cul'^res. 

As  reported  many  years  ago  by  Warburg,  it  was  found  that  cancer 
cells  (S91,  K-2)  can  survive  in  vitro  at  38°  C  in  the  absence  of 
oxygen  for  long  periods  (several  days)  if  adequate  glucose  (0.1  t;j 
0,2%)  is  present.   On  the  other  hand,  if  glucose  is  absent >  the 
cells  can  survive  only  if  oxygen  is  present.   If  both  glucose  and 
oxygen  are  absent  the  cells  are  rapidly  destroyed,  A  model  systc 
was  established  in  which  a  specific  inhibitor  of.  glucose  metabolim, 
acetylpodophyllotoxin-o)-pyrldlnium  chloride  (NCI-3022)  was  couple 
with  a  second  agent,  2-I|.-dinitrophenol.   The  latter  is  capable  ol 
severely  damaging  both  respiratory  and  glycolytic  enzymes  in  the ^ 
presence  of  glucose  providing  the  first  Inhibitor  (NCI-3022)  is 
also  present.   In  such  a  system  oxygen  plays  an  essential  and 
synergistic  role  in  producing  irreversible  cell  Injury,   Since 
NCr-3022  inhibits  only  Insulin-sensitive  glycolysis,  no  appreclal] 
synergistic  effect  with  2-i^-dinitrophenol  was  obtained  In  the  ^  i 
Krebs-2  carcinoma.   However,  when  certain  of  the  newly  Isolated 
alcohol-soluble  fractions  of  podophyllum  wore  substituted  "for  tho; 
pure  compound  a  considerable  synergism  with  2-l4.-dinltrophenol  anfli| 
.  oxyg'en  was  obtained  in  this  strongly  antl-lnsulin  resistant  tumori*" 
Somewhat  similar  synergistic  combinations  were  established  with 
certain  samples  of  penlchromln,  podophyllum  derivatives  and/or 
2-!4.-dlnitrophenol. 

Significance  to  Cancer  Research:   The  data  show  that  tho  sensltll^ 
ity  to  naturally  occurring  glucose  metabolism-regulating  hormone' 
ean  be  utilized  to  Increase  susceptibility  of  the  cancer  cell  to: 
simultaneously,  or  sequentially  administered  unnatiiral  Inhibitor 
of  metabolism  which  may  then  act  synergistlcally  with  oxygen  to 
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bring  about  irreversible  damr.gc  to  the  malignant  cell.   In  the  . 
absence  of  marked  sensitivity  to  the  hexokinase  reaction- 
regulating  hormones  (e.g, ,  testosterone,  estradiol  (or 
diethylstllbestrol) )  considerable  progress  toward  a  synergistic  _j 
type  of  inhibition  was  made  with  newly  isolated  alcohol-soluble i 
fractions  of  Podophyllum  peltatum. 

Proposed  Course  of  Project?   Continuation  of  the  same  lines  of 
attack  is  contemplated  with  particular  emphasis  on  further  iso- 
lation and  utilization  of  active  exogenous  tumor-necrotizing 
factors  (podophyllin  fractions,  pcnichromin  fractions,  etc.) 
including  the  natural  anti-insulin  lipoprotein  of  the  anterior  : 
pituitary.   In  this  connection  certain  clonal  lines  of  tissue 
culture  cells,  possessing  varying  degrees  of  malignancy  (Drs, 
Sanford  and  Earle)  show  promise  as  valuable  test  systems,       .• 
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',  PROJECT  DESCRIPTION 

Objectives;   The  objectives  of  this  research  are  to  study  the  sub- 
cellular  mechanisms  of  insulin? anti-insulin  regulation  of  carbo- 
hydrate metabolism  and  to  relate  these  mechanisms  to  the  growth 
of  normal  and  malignant  tissues  i_n  vivo. 

Methods  Employed;   Cells  of  tumors  which  vary  in  the  extent  to 
which  their  glucose  metabolism  is  sensitive  to  insulin  are  disrupted 
by  mechanical  means.   The  effects  of  insulin  and  insulin- 
j  epposers  on  the  glycolysis  of  subcellular  components  are  studied 
by  manomotric  techniques. 

Major  Findings?   It  has  been  established  (J.  Nat,  Cancer  Inst. , 
Ifai  331 i  1935}  that  insulin,  anti-insulin  hormones,  and  their 
potentiators  play  a  key  role  in  the  regulation  of  glucose  metab- 
olism in  tumor  cells.   It  has  also  been  shown  that  this  control 
is  mediated  by  the  hexokinasc  reaction.   In  continuation  of 
efforts  toward  a  further  understanding  of  the  subcellular 
mechanisms  by  which  this  stress-modifiable  system  operates,  a 
new  type  of  evidence  has  been  obtained  that  insulin  plays  a  role 
in  the  subcellular  glycolysis  of  certain  tumors.   Homogenates  of 
S91  mouse  melanoma  prepared  in  sucrose,  and  fortified  only  With 
BPN,  yielded  nearly  linear  rates  of  anaerobic  glycolysis  (Q  '^COp) 
for  periods  up  to  60  minutes  at  20°  C, ,  with  glucose  as  substrate. 
However,  homogenates  prepared  from  aliquot  tumor  slices  which  had 
been  prelncubated  in  Krebs-Rlnger  solution  with  0,2%  glucose  and 
0.0l|.  lyr  bicarbonate,  and  centrifuged  with  or  without  washing,  ex- 
hibited marked  and  progressive  rates  of  decay  in  Q^2C02  values. 
It  was  demonstrated  that  preincubation  resulted  in  an  activation 
of  ATPaso  as  measured  directly  with  added  ATP  In  the  absence  of 
glucose.  The  decay  in  glycolytic  rate  with  glucose  in  such 
homogenates  could  be  prevented  by  the  addition  to  the  homogenate 
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of  cither  ATP  or  ATPaso  restraining'  substances ,  or  by  the 
presence  of  oxygen  which  induces  ATP  formation.   The  addition  of 
0.2  units  of  crystalline  low-zinc  insulin/ml.  to  tumor  slices 
during  preincubation  (though  not  afterward  to,  the  horaogenate 
preparr.tion)  likewise  reversed  the  decay  in  varying  extent, 
tfnder  thG  conditions  reported  here  insulin  appears  to  play  a 
key  role  in  maintaining  the  phosphorylating  capacity  .of  ATP- 
doficient  subcellular  glycolytic  systems,  prosxunably  over  the 
same  hexokinase  system  as  involved  in  intact  cells  and  in  types  ■• 
of  subcellular  preparations  obtained  without  preincubation  from 
temperature  stressed  animals. 

Significance  to  Cancer  Research;   The  metabolism  and  growth  of  ~'** 
tumors  is  geared  to  the  utilization  of  glucose,   i^rn  understanding 
of  the  mechanisms  by  which  glucose  metabolism  is  regulated  is 
essential  to  the  development  of  a  rationale  of  chemotherapy  and 
an  understanding  of  the  process  of  carcinogenesis.  '  ' 

Proposed  Course  of  Project;   It  is  proposed  to  continue  these 
investigations  to  elucidate  the  interaction  of  insulin  and  anti- 
insulin  hormones  in  regulating  the  phosphorylating  capacity  of 
subcellular,  glucose  utilizing  systems  of  tumors.   The  action  of 
anti-insulin  potentiating  substances  on  this  regulatory  laoohanisni 
will  also  be  studied. 
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3.  M.  VJoods  and  D.  Burk     

OTHER  investig;.tors       .    ~'"   ' 

9.  PxlOJECT  description 

Objectives   To  determine  the  effect  of  temperature  stress  on  the 
growth  of  transplanted  tumors. 

Methods  Employed:   Tumors  are  available  which  differ  in  their 
growth  response  to  temperature  stress  and,  similarly,  in  their 
sensitivity  to  temperature-induced,  insulin-reversible  lowering 
of  glycolysis  over  host  mechanisms  and  their  glycolytic  response 
to  various  podophyllum  dcrivativos.   Tissue  from  such  varying 
tumors  is  Inoculated  into  host  p-nimals  and  the  growth  of  these 
tumors  is  determined  by  periodic  caliper  measurements  In  3 
dimensions.   Growth  and  metabolic  data  from  the  various  tumor 
types  studied  are  analyzed. 

Major  Findings?  L   differential  growth  response  was  observed  in 
the  S91  melanoma  and  a  high  temperature  induced  partially 
amelanotlc  derivative  of  the  S91  melanoma,  S91(a),  in  strain 
DBA  mice.   Growth  of  the  S91  melanoma  was  inhibited  in  mice  kept 
at  330  C,  but  the  Inhibition  was  less  than  when  the  host  animals 
were  kept  at  35°  C.   Exposure  to  an  environmental  temperature  of 
25°  C  reversed  the  inhibition.   S91(a)  tumors  grew  slower  in 
animals  kept  at  35°  C  than  in  animals  kept  at  25°  C  but  grew 
faster  in  animals  kept  at  33°  C  than  In  animals  kept  at  25°  C. 
Maintenance  of  these  tumor-bearing  mice  at  an  environmental 
temperature  of  33°  C,  only  2°  above  the  optimum  environmental 
temperature,  elicited  a  chronic  stress  response  indicated  in 
part  by  loss  of  body  weight  and  splenic  involution.   These  ob- 
servations indicate  that  tumors  of  different  origin,  and  even 
variant  tumors  of  the  same  origin,  rorct  differently  to  endocrine 
changes  in  the  host  resulting  from  the  stressing  effects  of  high 
temperature.   It  is  further  indicated  that  the  same  level  of 
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cnaocrtnG^ccr<xtton-mfvy- inhibit,  or   stimulato   fumor  growth  .       .' 

according   to   the   genetic   and  metabolic   character   of  the   tumor 
involved. 

■  qienificcmco   to  Cancer  Research;      The  probaem  of  cojicor  control     J. 

i^to   a  Seat   extent   a  problem  "of   abnormal  growth  control,      unj 
ISomatlorregarding   the    ability   of   the   host  through  physlologica 
cton^s    to  control  neoplastic    growth  or   to  lose    such  control  is 
signirrcant  to  cancor  research.  ■ 

Proposed  Course   of  Research!      Hore  detailed   ^^udics   of  the 
senaitivity   of  various    tumors   to   temperature   induced  variations    ^^ 
■  "or  endocrine  balance  will  bo- pursued,  ■' 
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Steroidal  Inhibitors  In  Oxidation  and  Glycolytic  Enzyme  Systems 

In  Tumors  . 
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fRlNdmiL   INVESTIGATOR (S) 

3  D.  Burk 

;r  OTHER  INVESTIGATORS  ' 


PROJECT  DESCRIPTION 

Objectives  and  Methods  Employed;   Electrometrlc  methods  are  com- 
blned  with  manometry  and  chemical  analyses  for  the  study  of 
biochemical  reactions  such  as  change  In  oxygen,  oxidation-reduction 
potential,  carbon  dioxide  and  pH. 

Results:   Dlethylstllbestrol  inhibited  oxygen  consumption,  at  low 
C!02  pressure,  of  Krebs-2  ascites  cells,  tumor  slices  of  Hardlng- 
Passey  and  S91  melanomas,  S91A  amelanotlc  melanoma,  and  C3HBA 
adenocarcinoma,   Dlethylstllbestrol  also  inhibited  respiration 
and  aerobic  glycolysis  slmultcneously,  with  physiological  CO2 
pressures  (S-ummerson  manometry),  in  Krebs-2  ascites  cells  and  the 
following  tissue  slices:   liver,  brain,  Harding-Passey  and  S91 
melanomas. 

Dlethylstllbestrol  Inhibited  the  total  aerobic  and  anaerobic  acid 
production  of  a  number  of  tissues  at  both  the  cellular  and  sub- 
cellular levels:   liver,  brain,  C3HBA  adenocarcinoma,  Krebs-2 
ascites  and  Hardlng-Passey  and  S91  melanomas.   The  respiratory 
quotient  was  usually  raised  as  was  also  the  percent  Pasteur  effect. 
Lactic  acid  production  was  inhibited  by  stilbestrol  in  the  case  of 
the  S91  melanoma  but  unchanged  in  the  case  of  brain.   Inorganic 
phosphorus  uptake  by  the  S91  tumor  was  found  to  be  Inhibited  both 
aerobically  and  anaerobically  by  dlethylstllbestrol. 

Studies  with  reduction  of  dyes  as  criteria  of  metabolic  activity 
was  performed.   Liver  mitochondrial  suspensions  in  nitrogen  par- 
tially reduced  methylene  blue  and  totally  reduced  brilliant  crosyl 
blue  in  the  presence  of  acetate,  flavin  adenine  nucleotide,  co- 
enzyme A,  DPN,  and  magnesium  chloride;  stilbestrol  did  not  affect 
this  reduction  however. 
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The  Occurrence  and  Function  of  a  Stress-modifiable  Insullntimti- 
Insulln  Hormonal  Complex  Regulating  Glucose  Utilization  in  Cancer 
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V  PROJECT  DESCRIPTION 

Objectives;   To  develop  in  vitro  metabolic  procedures  for  defining 
quali t a ti vely  and  quantitatively  the  operation  of  a  stress- 
modifiable  insulin: antl-lnsulln  hormonal  mechanism  that  regulates 
cellular  glucose  utilization,  and  to  determine  its  importance  In 
controlling  cancer  metabolism  and  growth. 

Methods  Employed:   Tumor-bearing  mice  are  exposed  to  normal  (20 
to  25"  C)  or  stressing  (35  to  i|.0°  C)  environmental  temperatures, 
and  the  effects  on  tumor  metabolism  and  groiJth  determined.   In 
vitro  measurements  of  anaerobic  glucose  uptake  and  glycolysis 
(QiMSCOp)  >  In  the  presence  and  absence  of  Insulin  and  certain 
steroids,  are  expressed  as  rate-time  curves  at  successive  cycles 
of  temperatures  of  incubation  (e..g.  ,  20°  to  l\.0°   to  20°  to  ij-QO,  or 
20°  to  10°  to  i|.0°).   Metabolic  findings  in  vitro  are  correlated 
with  _ln  vivo  effects  of  temperature  stress  on  tumor  survival  and 
growth.   Comparative  metabolic  studies  with  human  tumors  are  made 
when  feasible,  'm 

Major  Findings:   In  pursuit  of  the  objective  to  determine  the 
importance  of  the  stress-modifiable  insulin: anti-insulin  system 
that  regulates  glucose  utilization,  in  possible  control  of  cancer 
metabolism  and  growth,  certain  experiments  Involving  potentiators 
of  this  system  were  undertaken.   Since  a  podophyllotoxin  deriva- 
tive, acetyl  podophyllotoxln-«-pyrldlnium  chloride  (NCI-3022)  has 
a  sex-rsteroid-llke  action  on  glycolysis  in  insulin-sensitive  tumors, 
but  little  or  no  action  in  relatively  insensitive  tiiraors  such  as 
the  Krebs-2  carcinoma,  the  action  of  other  related  compounds  or 
podophyllum  fractions  on  these  two  tumors  was  undertaken.   Compoxond^ 
most  active  in  Inhibiting  glycolysis  of  S91  melanoma  were  podo- 
phyllotoxin, alpha  peltatln,  and  beta  poltatln.   Quercetln  was 
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Intermediate  in  activity  while  isp-'podophyllic  acid  and 
podophyllotoxin  glucoside  were  essentially  inactive.   The 
ability  to  inhibit  insulin-sensitive  glycolysis  thus  roughly 
parallels  the  capacity  to  necrotize  in  vivo  as  found  by  Leiter, 
War8:vdekar,  e_t  al.   The  Krebs-.2  carcTnoma  was  insensitive  to  all-* 
of  the  pure  podophyllin  derivatives  except  quercetin  in  high 
concentrations.   However,  certain  alcohol-soluble  fractions  of 
commercial  podophyllin,  or  of  fresh  tissues  of  Podophyllum 
pelt a turn,  L.  were  obtained  which  inhibit  glycolysis  of  both  S91 
and  Krebs-2  tumors.   Certain  of  these  (e.g.,  CC7E)  at  low  con- 
centrations (3  to  30  p, p.m. )  selectively  inhibit  insulin- 
sensitive  glycolysis  in  vitro  (e.g.  in  melanoma  and  spontaneous 
mammary  cercinoma)  ancT^  are  3  to  10  times  as  active  as  any  of 
the  pure  compounds  (or  mixtures  thereof)  derived  from  podophyllif.: 
In  contrast  to  the  podophyllins,  the  colchicines  tested,  were 
weak  inhibitors  of  glycolysis,  and  no  significant  correlations 
between  In   vitro  and  iri  vivo  (necrotization)  could  be  found. 

Dr.  George  Wolff  of  the  Genetics  Section,  who  collaborated  with 
the  Cytochemistry  Section  during  the  year  along  the  lines  of  the 
present  project,  obtained  further  evidence  that  the  obesity  gone): 
(ob)  influences  the  insulins  anti-insulin  regulation  of  glucose 
metabolism  in  Hardlng-Passey  t\Amors  implanted  in  mice  of  the  ob 
genotype »   Clear  cut  evidence  for  the  direct  action  of  exogenous! 
insulin  in  kidney  in  vitro  glycolysis  also  resulted  from  these 
studios.   Dr.  WolfT^s  detailed  results  arc  reported  in  a  separate 
project  (serial  No.  NCI-ij.26), 

Dr.  Hochstein's  work  with  sub-cellular  preparations  of  S91 
melanoma  has  demonstrated  that  the  insulin:  r.nti-insulin  regulatli 
of  glucose  metabolism  proceeds  at  the  level  of  the  hexokinase 
reaction.   His  studies  promise  to  go  far  in  elucidating  the 
actual  mechanisms  involved  in  the  operation  of  this  system. 
These  results  are  reported  separately  (serial  No.  NCI-331). 

Significance  to  Cancer  Research;  A  variety  of  compounds  have 
been  found  which  selectively  inhibit  glycolysis  by  potentiating 
the  hormonal  system  which,  in  opposition  to  insulin,  restrains 
the  hexokinase  reaction.  Technics  of  metabolic  analysis, 
utilizing  these  compounds  have  been  developed  which  allow  a  rapij| 
metabolic  characterization  of  tumors  with  respect  to  their 
sensitivity  to  sex  steroids  and  insulin.  .  These  metabolic  tools-. 
should  prove  useful  in  determining  degrees  of  malignancy  and  in 
developing  Chemother apeu tic  procedures  involving  steroid  hormone 

'The  finding  of  Dr.  Wolff  that  gonadectomy  in  normal  and  ob  mice 
results  In  sex-linked  alterations  in  the  nnti-insulin  regulationjl 
of  tumor  glycolysis  is  of  particular  significance  because  it  prjcl 
vides  a  new  type  of  evidence  for  the  in  vivo  functioning  of  seaf 
steroids  in  the  regulation  of  glucose  metabolism. 

Dr.  Hochstein's  findings  (serial  No.  NCI-331)  aid  very  consider^ 
in  an  understanding  of  the  biochemical  basis  for  the  malignant 
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the  Laboratory  of  Biology,  has  been  conducting  metabolic  and 
;'tf,'-  biochemical  studies  in  cooperation  with  the  cytochemistry  section 
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transformation  of  cells  and  are  suggestive  with  respect  to      ; 
problems  of  chemotherapy. 

The  new  S91  tumor  line  developed  by  Mr,  Hunter  should  prove  to  be 
a  valuable  cancer. research  tool  becuase  of  the  possibilities  for 
its  use  in  determining  the  critical  relationships  between  heredi- 
tary (in  the  sense  of  tumor  cell  reproduction)  sensitivity  to 
hormones  of  the  insulins  anti-insulin  system  and  the  levels  of 
these  hormones  required  to  give  either  anabolic  or  catabolic 
effects. 

Proposed  Course  of  Project;   Continuation  of  the  same  lines  of 
attack  is  contemplated  with  special  emphasis  on  chemo therapeutic •! 
applications  of  the  metabolic  findings.   It  is  planned  to  give 
special  emphasis  to  the  isolation  and  utilization  of  the  anti- 
insulin  lipoprotein  fraction  of  the  anterior  pituitary. 
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7,  On  the  Origin  of  Cancer  Cells  by  Otto  Warburg  (translated  and 
revised  by  D.  Burk,  e_t  al .  )  ,  Science,  in  press. 

"'"   8.  J.  Hunter,  Stress  Induced  Stimulation  of  Growth  in  a  Derivative 
wi     of  the  S91  Melanoma.   Proc.  Amer.  Assn.  Cancer  Res.,  in  press. 

9,  P.  Hochstein,  On  the  Role  of  Insulin  in  Glycolyzing  Tumor 
Horaogenates.   Proc.  iimcr.  Assn.  Cancer  Res.,  in  press. 
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PROJECT   DESCRIPTION 

Objectives;     To  prepare  a  completely  water  soluble   diet  composed  of  optically 
pure  amino  acids,   cr^'-stalline  vitamins,  minerals,  carbohydrate^ and  fats  with 
the   double  objective  of;     A,  Furnishing  a  complete  nutritious  mixture 
suitable  for  parenteral  feeding  of  premature  infants,  postoperative 
patients  and  patients  with  g  astro -intestinal  inadequacies,  and'B,   Studying 
the  effect  cf  controlled  variation  of  the  diet  on  normal  growth,  tumor 
grotJth  and  tumor/host  relationships,    -  , 

Methods;     A  diet  was  prepared  based  on  known  cjid  estimated  requirements 
for  amino  acids, vitamins,  calorie s. and, rainefals*  These  essentials  were  supplied 
in  soluble  form  in  a  diet  complete  with  the  exception  of  the  essential 
fat  requirements     and  the  fat  soluble  vitamins.     The  former  vas  tfiori  tod 
weanling  rats  by  rtEans  of  calibrated  drinking  tub^..s  while  the  latter  was 
supplied  thrice  weekly  in  supplement  dishes.     The  growth  curves,  reproductive 
and  lactating  capacity  of  animals  on  this  diet  is  then  compared  with 
animals  on  prepared  Lab.   chow. 

For  feeding  in  the   solid  form  the  diet  is  modified  by  blending  in  the  fatty 
components  and  by  substituting  a  standard  complete   salt  mixture  for  the 
soluble  salts. 

In  tumor   studies  the   animals  are  placed  on  the  complete   synthetic  diet 
for  one  week,   implanted  with  tumor  tissue  and  maintained  for  another  week 
on  the   complete  diet.     After  this  period   the  animals  arc  regrouped  and 
subjected  to   the  controlled  modified  diets. 

Major  findin<^s;     A  grouo  of  10  weanling  male   rats  was  raised  to  maturity  on  a 
W   solutiori^o'f  the  diet.     Over  a  two  -month  period  the  animals  gained  about 
200g  on  the  diet.     No  symptoms  of  any  deficiency  or  unnatural  behavior     were 
observed.     A    second  group  of  nale  and  female  weanlings  was   started  on  the 


PROJECT  REPORT  FORM  (CONT'D) 


No.  9  cont'd. 

diet  and  similar  results  are  being  obtained. 


NCI-335 


Ground ' laboratory  chow  fed  to  a  small  group  of  males  over  a  similar  period     Ml 
actually  resulted  in  less  growth.  -^I 

Significance  to  cancer  research;     The  availability  of  a  soluble   ^nthetic 
diet  as  described  is  a  tool  of  unlimited  value  to  the  field  of  cancer  researc 

The  amino  acid  portion  of  previously  prepared  synthetic  diets  has  been 
composed  for  the  most  part  of  racemic  derivatives,  the  D  forms  of  which 
exert  a  variable  and  little  understood  overall,  effect  on  the  metabolism 
of  the  animal.     The  elimination  of  all  of  these  unnatural  isomers 
from  the   diet  allows  a  clear  cut  interpretation  of  the  results  of 
nutritional  studies. 

The  elimination  of   one   or  more  essential  substances  from  the  diet  often 
causes  in  addition  to  its  specific  result  greatly  decreased  intake  resulting, 
in  the   superimposed  effect  of  general  malnutrition  to  complicate 
the  picture.     The  availability  of  a  soluble  easily  f orcefed  mixture 
obviates  this  difficulty. 

Healing  and  the  general  welfare  cf  patients  following  radical   surgery  may  be 
greatly  promoted  bv  the  administration  of  a  complete   diet  intravenously 
rather  than  the   crude  amino  acid  plus  glucose  mixtures  customarily 
employed.     In  addition  this  will  he  a  means  of  prolonging  the   life   span  of 
patients  with  severe  gastro-intestinal .cancer. 

Proposed  course  of  project'.     As  indicated,  the  reproductive  and  lactating 
capabilities  of  rats  raised  on  the   soluble   diet  will  be   studied. 
The 'results,  of  theise  investigations  shoiild  indicate  the   completeness  and 
efficiency  of  the  diet  from  all  possible  approaches. 

Plans  are  underway  for  an  investigation  of  the   suitability  of  this 
mixture  for  the   parenteral  feeding  of  hopelessly  premature,  1-2  lb., 
infants.     The  first  approach  will  be  in  the  nature  of  a  careful  study 
of  the  ability  of  more  advanced  pitimatures  to  assimilate  the  diet  when 
administered  per  os.     If   satisfactory  reactions  are   observed  the  diet  will 
administered  by  umbilical  vein  to  the   smaller  infants. 

The  effect  on  tumor  growth  and  tumor/host  relationships  of  Unbalance,  or 
deficiency  of  amino  acid  intake  will  be  studied  by  modifyirg  the  present 
diet  in  a   specific  and  controlled  manner. 

Attempts  to  simplify  and  perfect  the   diet  will  continue. 
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<i         Studies  on  the     Metabolism  of  Amino'  Acids  and  Related  Compounds  in  Vivo 
PROJECT  TITLE 

I        Groenstein,  Gullino (Visiting  Scientist),  Winitz ,  Birnbaum^  du  Ruisseau 

PRINCIPAL  INVESTIGATOR(S)  (Visiting  Scientist) 

ptey,  B.  B.   Smith,  R,  Brooks,  F.  Hull,  B.  Whitaker 

OTHER  INVESTIGATORS 

PROJECT  DESCRIPTIOH. -— -.- 


The  objectives  of  this  project  is  essentially  to  ascertain  those  enzyme 
levels  at  rates  in  vivo  'Vihich  are   concerned  in  the  basic  metabolism  of 
proteins  and  amino  acids. 

Each  of  the  L-  and  D-forms  of  the  10  essential  amino  acids  were  administered 
singly  by  intraperitoneal  injection  to  a  large  number  of  rats,  and  the 
LD^O  levels  determined  by  statistical  computation.     These  amino  acids  were 
isoleucine  ,  valine,  leucine,  phenylalanine,  methionine,   threonine, 
histidine,  lysine,   arginine ,  and  tryptophan.     The  toxicity  of  these 
amino  acids  increased  in  the  order  given.     In  all  cases  the  D_j,somers 
were  equally  or  less  toxic  than  the  corresponding  JL-amino  adrds. 

The  L-amino  acids  were  given  at  LDq^^^^  levels  and  blood  sugars 
measm-ed.     After  administration  in  every  case  there  was  a  large  or  small 
hyperglycemia,  but  at  death,  isoleucine,  vdine,  leucine,  phenylalanine, 
methionine,  and  tryptophan  caused  a  severe  hypoglycemia,  lysine  a 
marked  hyperglycemia,  arginine  a  mild  hyperglycemia,  histidine  a  mild 
hyperglycemia,  and  threonine  no  change  in  the  blood  sugar  level  at  all. 

Mixtures  of  the   10  L-amino  acids  possessed  a  toxicity  which  was  loss  than 
that  calculated  from  the  arithmetic  mean  of  their  individual  toxicities. 
One  compound  of  this  mixture  was  removed  at  a  time  and  the  toxicity  of 
the  mixtures  of  9  amino  acids  compared.      In  only  1  case  was  there  good 
agreement  between  calculated  and  found  toxicity,  and  that  was  m  the 
mixture  in  viiich  arginine  was  lacking.     It  appeared  therefore  that  arginme 
exerted   some    sort  of  protective  effect  against  the  toxicity  of  the 
other  amino  acids.,.    This  was  proven  by  adding  L-arginine  in  varying  amounts 
to  an  LDog  o  mixture  of  the  other  9  amino  acidS,  and  achieving  at  2mM 
level  a  survival   of   %%  instead  of  a  100^  mortality. 
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In  order  to   see  whether  amraonia  toxicity  was  involved  in  this  picture, 
the  LD^o  l^vel  for  ammonium  acetate  was  determined  with  rats.     At  LDon  q 
levels  of  this  compound,  L-arginine   given  simultaneously  protected 
$0%  of  the  animals  from  death,  but  when  given  1  hour  before  the  ammonium 
acetate  was  given,  100%  of  the  animals  were  protected»     L-Ornithine, 
L-citrulline ,  D-arginine ,  ketoarginine ,  and  a-acotyl-Ji-oTnithine  also 
protected  to  a~grcatcr  or  lesser  degree  *     A  large  nuirSor  of  compounds 
related  to'  arginine,  however, 'Visre  not' protected.     Those  compounds         •  -  ' 
which  protected  converted  the  ammonia  to  urea. 
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OTHER  INVESTIGATORS 
)|  PROJECT  DESCRIPTION 

Objective ;     To  develop  new  and  simpler  methods  for  the  synthesis  of  amino 
_acids« 

Methods  Employed;     Techniques  of  organic  chemistry  -  condensation  reactions, 
f ractionaiiio'ns ,  'chromatography,  etc* 

Major  Findings;     A  new  and  simple  method  for  the    synthesis  of  iso leucine 
and  hydro xyproline  has  been  developed. 

Significance  to   Cancer  Research;     Amino  acids  arc  used  extensively  in  this 
Laboratory  for  nutrition  and  toxicity  studios  with  both  normal  and 
tumor  bearing  animals.     Their  ready  and  economical  availability  thereby 
becomes  a  matter  of   some  concern. 

Proposed  Course  of  Project;     To  develop  new  ^nthcses  for  the  relatively 
rare  diaminopimelic ,  a-aminopimelic  and  P-hydroxyglutamic  acids. 
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OTHER  INVESTIGATORS 

?.  PROJECT  DESCRIPTION 

Objectives;  To  further  our  knowledge  of  the  basic  nature  of  li.'ayla.se   I  with 
a  view  toward  making  this  preparation  of  even  greater  practical  value  in 
the  general  resolution  procedures  for  racemic  amino  acids  and  toward  gaining 
further  insight  into  the  fundamental  interactions  of  active  proteins  with 
metals. 

Methods  employed;  Optically  pure  acyl  amino  acids  are  incubated  with  the 
enzyme  in  the  presence  of  varied  amounts  of  cobalt  acetat  :  and  the  effect 
on  the  rates  of  hydrolysis  are  noted.  The  enzyme  preparation  is  treated 
with  cobalt  under  varying  conditions  and  the  effect  on  its  activity  is 
determined. 

Major  findings;  l)  Many  of  the  more  resistant  acylamino  acids  are  more 
actively  hydrolyzed  in  the  presence  of  Co++  ions,   2)  This  finding  has 
been  employed  to  economical  advantage  in  the  resolution  of  acetyl-DL- 
isoleucine  and  other  amino  acids,.  3)  A  new  form  of  acylase  (lA.)  more 
active  against  certain  substrates  has  been  prepared  by  incubating  the 
standard  preparation  with  cobalt  acetate  and  dialyzing  away  the  unbound 
metal.  This  to  the  authors  knowledge  is  the  first  time  the  relative 
specificity  of  an  enzyme  has  been  altered  by  chemical  means. 

Significance  to  Cancer  Research;  The  perfection  of  this  enzyme  as  a  reagent 
for  the  preparation  of  optically  active  amino  acids  makes  even  more  easily 
available  the  large  amounts  of  these  isomers  employed  in  metabolic, 
nutritional  and  other  cancer  studies.  In  addition  any  knowledge  of  the 
fundamental  nature  of  enzyme  action  contributes  to  the  understanding 
of  normal  or  tumor  growth  and  may  suggest  new  approaches  to  the  study  of  the 
cancer  problem  at  large. 
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Proposed  course  ofresearch;     Further  practical    studies  on  the _ 
application  of  these  I'indii^gs  to  the  resolution  procedure  are  xn  progress. 
The  nature   of  the  metal -protein  interaction  in  the  absence  of 
substrate   is  to  be  further  investigated.     • 
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PROJECT  DESCRIPTION 


Objectives;     To  prepare  and  examine  by  a  variety  of  techniques  purified 
proteins  x-ri.th  the   view  of  gaining  insight  into  the  relationship  between  the  ' 

'     gross  architecture  and  micro structure  of  the  macromolecule  and  its  specific, 

!     unique ,  biological  property. 

Methods  Employed;     Chromatographically  purified  fractions  are  examined  by 
physical  chemical  methods f  such  as   sedimentation,  diffusion,  electrophoresis, 
spectrophotometry),^  by  specific  biological  activity  determinations  (such  as 
catalytic  activity ,  substrate   specificity,  immunochemical  reactivity,  etc.) 
and  by  chemical   methodsfsuch  as  end  group  determinations,    sequence   studies, 
cross  linkages  etc). 

Major  findings;     Hemoglobin  has  been  studied  and  evidence  for  its 
heterogeneity  has  been  adduced.     It  has  been  shown  that  a  combination  of 
urea  and  mercaptoethanol  has  a  greater  effect  on  the  dissociation  of  the 
molecule   into  lower  molecular  weights  than  does  either  reagent 
alone  and  that   human  hemoglobin,  in  contrast  to  horse  hemoglobin,  is  not 
dissociated  by  urea  but  exliibits  a  marked  change  in  shape.     A  paper 
entitled  "The  Effect  of  Mercaptoethanol  and  Urea  on  the  Molecular  Weight 
of  Hemoglobin"  by  F.   J.  Gutter,  H.  A.   Sober,  and  E,  A.  Peterson  has  been 
submitted  to  the  Archives  of  Biochemistry  and  Biophysics  for  publication. 

Enzymes  from  spleen,  heart,  kidney  etc.   have  been  purified  tfith  good  recovery 
of  catalytic  activity.     New  enzyme  activities  and  substrate    specificities 
have  been  encountered. 

Proteins  such  as  human  albumin,  and  Y-globulin.  have  been  shown  by 
chromatographic  examination  to    consist  of  several  components.     These 
components  have  exhibited  difference s  vAien  examined  by  the  above 
te  chnique  s . 
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Significance  to  Cancer  Research;     It  is  assumed  that  a  specific  property  or 
function  of ;  a  biologically'  important  macromoleculo   is  related. to  its  gross 
structure    or   chemical  composition.     Minor  changes  in  the  molecule,  while 
sufficient  to  cause  major  biological   disturbance^have  rarely  been  detected  by 
conventional  techniques.     This  has  been  the  result  of  the  inhomogeneity  of  the 
..mcterio.l  studied,  the  application-  of  the  wrong  criterion  or  the  lack  of    • 
sensiti\n.ty  of   the  methods  employed.      Criteria  of  purity  would  seem  to  be 
one   of  the  major  prerequisites  for  the  advancemejit  of  the  knowledge  of  the 
relation  of  function  to  stnicturc   and  composition. 

Proposed  course     of  projectt  ,  Purification  of  hemoglobin  components  and 
examination  of  fho  different  t-.^pcs  of  bonds  maintaining  the  configuration  of 
the  hemoglobin  molecule  will  be  continuede_  Purification  of  the  nucleases 
from- spleen  and  the   several  acylaseis  ■  of  kidney- will 'be  attempted.     Large' 
scale  preparation  and  purification  of  the, -components  of  "Albumin"  and 
"Y-globulin" .    siderophilin,  and  ceruloplasmin  in  purified  form  will  be 
carried  outo 
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•J«  Oudin  (Visiting  Sciontlat) 
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H»  A.  Sober,  E.  A.  Peterson 


OTHER   INVESTIGATORS 


PROJECT  DESCRIPTION 


Objectives;     To  set  up  and.    apply  procedures  for' 'the  immuhbchemical       .  '• 

characterization  and  identification  of  chromatographically  resolved  protein 
components  of   serum.  ,       •' 

Methods  Employed:    'The  very  sensitive  ?jid  specific  agar-gcl  diffusion 
tbchniqae  of  Oudin,  using  l8  different  and  singly-reacting  antibody  pre- 
parations. 

Major  Findings:     The  procedures  and  apparatus  for  the  examination  of  the 
chromatograprically-obtained  serum  fractions  have  been  instituted.     In  t 

°         ^  ...  .  .       ,    _    _      1 ^A^^         ■!  4-     Vina     V./.-.^in     o  P+.'^h  I  T  .t?nP.d 


In  the 


cnromaT:,ograpnxc;cixxy-uuocu.iK;>^   o^i.  v^u  ..-..  — ^.^■...— -   -  wt  •  ^u^^  4-u-^-t- 

very  ^ort  tim3   this  prcjoct  has  been  operating,  it  has  been  established  that 
Y-eiobulin  prepared  chromatographically  is  immune chemically  "purer" _ than 
that  obtained  bv  extensive  salt  fractiomtion,  that   some   iinmunochemical 
components  are  only  found  in _ one _ fraction,  and  that  many  components  have 
several  immunochemical  reactivities. 

Si.nifi.iance  to  Cancer  Research;     It  is  knowi  that   "pure"  proteins  contain 
several  detectable   immunochemical  properties  and  that  conversely,  different 
proSLt^y  contain  the    same  immunochemical    specificity.     I-J--5^;--J 
examination,  in  many  instances  provides  the  most  ^^'^^J^^J^^^^^^^f  ^°^  ^^" 
detection  of  contaminating  proteins  and  alterations  of   structure  and 
organization.     Since  proteins  ar3  key  substances  in  the  body  ^f/fl^ll^ 
in  all  acUvities  of  living  matter,  and  since  it  ^^ ^^^^f^ll^f^^  sen^Sive 
of  the  disease  process  does  exist  among  the  proteins  ^^f,  ^^^,  J^^^'/^^f  ^"^" 
and  specific  methods  must  be  available   raid  applxod  to  the   study  of  the 
protein  components  of  systems  derived  from  normal  and  pathological 
conditions*  . 

^  T,  -^^t.  To  pxaminc  and  characterize  immunochemically  the 
Proposed  Course  of  Project..  J°  ^^^^^^ J  3^^^  ,-,nd  to  use  the  immunochemical 
chromatographically  isolated  fractions  ^f.^^^"    '  ..  non- 

technique  for  the   detection  of  contamination,  inhomogeneity,  or  non 
specificity  of  the  isolated  proteins.. 
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|>«     studies  on  the  rapid  destruction  of  erythrocybes  in  tumor-bearing  animals. 
PROJECT   TITLE  . .ru'-^.T  •' 


t*      Dr.  Vincent  E.  Price  and  Dr.  Robert  E.  Greenfield 
PRINCIPAL  INVESTIGATOR(S) 

l|3»      m:,  Wi,  R.  Sterling ^^ 


OTHER  imrESTIGATORS 


PROJECT  DESCRIPTION 


Objectives;     To  determine  the  mechanism  by  viiich  red  blood  cells  are 
rapidly  lost  from  the  circulation  of  tumor-bearing  animals  and  to 
learn  the  fate  of  the  destroyed  cells. 

Method s  Employe d :     Erythrocytes  of   inbred  strains  of  rats  are  labelled 
with  Fe^^  and  in^cted  into  the  bl  od  stream  of  rats  bearing  transplantable 
tumors.     The  disappearance   of  labelled  cells  from  the  circulation  is 
followed  by  determining  the  radn.oactivity  of  20  microliter  samples  of 
blood  which  are   obtained  from  the   tail.     Shortly  before   sacrifice  the 
circulating  blood  is  labelled  by  injection  of  chromiura"51  labelled  cells. 
The  distribution  of  radioiron  within  the  tumor  and  host  tissues  is  then 
examined.     Determination  of  the  concentration  of  radiochromium  within  each 
tissue  by  a  differential  counting  technique   serves  as  a  measure  of  the 
circulating  blood  remaining  within  each  tissue  and  permits  measurement  of 
the  noncirculating   radioiron  remaining  in  each  tissue. 

Major  Findings;     1)  In  rats  with  tumors  of  10  percent  of  the  body  weight 
the   iron  pool  in  the  tumor  was  larger  than  the  iron  pool  in  the  liver, 
which   is  the  major  iron  storage  organ  of  the  body,     2)  In  rats  with 
tumors  weighing  10  to   20  percent  of  the  body  weight  labelled  erythrocytes 
disappeared  from  the  circulation  with  a  half  life  of  3  to  7  days, 
depending  on  the    size  and  location  of  the  tumor,     3)  A  large  portion 
of  the  radioiron  which  disappeared  from  the  blood  stream  was  recovered 
in  the  tumor.     U)  VJhen  the  hemoglobin  of  red  cells  was  labelled  Td.th 
chroraium-5l  most     of  the   radiochromium  labelled  hemoglobin  viiich 
disappeared  from  the  blood  stream  x-jas  recovered  in  the  tumor.     5)  When 
chroraium-labei:iBd  erythrocytes  were  lyzed  and  injected  ▼cry  slowly 
by  intravenous  infusion  almost  none   of  the  radio chromium-labelled  hemoglobin 
was  recovered  in  the  tumor.     Most  of  the  radioactivity  was  found  in  the 
liver  and  in  the  urine.     This  is  considered  strong  evidence  that  the 
chromium-labelled  hemoglobin  entered  the  tumor  in  intact  red  cells.     If 
a  hemolytic  process  had  occurred  in  these  tumor-bearing  animals  which 
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released  horaoglobin  into  the  circulating  blood  the  radiochromium  would  have 
"boon  found  in  the  liver  and  urine-  instead  •  of -in  the  'tumor:.  .  ,,; 

Significance  to  Cancer  Research;     Several  clinical  papers  have  recently 
suggested  that  the  decreased  red  cell  survival  time  found  in  cancer 
patients  was  due  to  a  hemolytic  process,.brQUght  about,  by  release  from  the    •, 
tumor  of  a  hemolytic  factor  into  the  blood  stream.     If  such  a  hemolytic 
factor  did  occur  it  might  be  of  great  value  as  a  diagnostic  tool  and 
its  characterization  would,  be.  important  in  advancing  our  understanding  of 
tumor  metabolism.     As  yet  ho  evidence'  for   such  a  circulating  hemolytic     .   '* 
factor  has  been  found  in  our  tumor-bearing  animals. 

Proposed  .Course  of  Pro jcct;l)Studios  are  being  carried  out  to  study  the 
fate'  of  hemoglobin  iron,  porphynin-,  and- protein  within  the  tumorl  and  the 
extent  to  which  they  are  utilized  in  tumor  metabolism.  2)  Studies  are 
being  contemplated     with  Dr.   Jessie  Steinfeldt  of  thu  General  Medicine 
Branch  to  study  the  fate   of  erythrocytes  in  cancer  patients  and  to 
learn  the  extent  in  which  the  findings  described  above  in  tumor-bdaring 
animals  are   also  found  in  human  patients. 
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NO  ENTRIES  FOR  ITEM  12. 
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IF  THIS  PROJECT  RSSEMBLEG,  COT4PLEI-E^TS,   OR  PARilLLELS  RESSilRCH  DOI'E 
ELSEVJHERE   IN  THE  PUBLIC  HEALTH   SERVICE   (WITHOUT  INTERCHANGE  OF  PERSOOTIEL, 
FACILITIES  OR  FUITOS)  ,   IDENTIFY  .SUCH  RESEARCH* 

Dr.   Jesse  Steinfeldt  of  the  General  Medicine  Branch  is  studying  the 
decreased  red  cell  survival  time  of  cancer  patients.     A  contemplated 
joint  studv  on  the   fate   of  erythrocytes  in  these  patients  has  been 
mentioned  above. 
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•  Studies  on  tho  anemias  of  tumor-bearing  animals* 

PROJECT  TITIS 

•  Drs.  Robert  E.  Greenfield  and  Vincent  E«  Price 
PRINCIPAL  INVESTI&^TORCG) 

I,     Mr.  Wm.  R»  Sterling , 

OTIER  INVESTIGATORS 

t|^    PROJECT  DESCRIPTION; 

Objaetiyes;     To  study  the  iron,  porphyrin,  and  protein  metabolism  of  tumor- 
bearing  aniimls  in  order  to  evaluate  the  various  factors  contributing  to 
their  anemia. 

Methods  Employed;     l)  Measurcrront  of  plasma  transferrin,  plasma  iron, 
and  erythrocyte  porphyrin  levels  in  vari-ous  'states  of  anemia  and  therapy, 
2)  Radioisotopic  techniqu^^^s  using   radioironj  isotopically-labelled 
transferrin,  the    iron-transport  protein  of  the  plasma;  and 
isotopically  labellederj'throcytes  in  *ich  the  hemoglobin  is  labelled 
with  ClU,  Cr^l,   or  both. 

Ma.jor  Findings;     l)  Studies  on  the  rate  at  *.ich  radioiron  is  cleared 
from  the  plasma  of  normal  and  tumor-bearing  rats  snd  incorporated  into 
erythrocytes  indicate  that    rod  cells  are  synthesized  at  a  very  rapid 
rate  in  these  tumor-bearing  animals,     2)  When  plasma  labelled  with  radioiron 
is  injected  into  tumor-bearing  rats  a  considerable  fraction  is  found  in 
the  tumor   at  short  time  intervals  following  the  injection.     This  fraction 
is  considerably  more  than  would  be  expected  have  entered  the  tumor  by  the 
labelling  of  red  cells  and  thd  r  passage  into  the  tumor  in  these    short 
time  intervals.     This  suggests  that   iron  may  enter  the  tumor  directly  from 
the  plasma. 

Significance  to  Cancer  Research;     Advanced  cancer  states  arc   frequently 
accompanied  by  a   severe  anemia.     Little   is  known  about  the   anemia  viiich 
accoraoanies  malignancy.     In  the  past  it  has  uazally  been  classed  along 
with  the  anemia  of  infection,  among  the   chronic  anemias  in  vjiich  there  is 
a  deficiency  of  iron  utilization  for  red  cell  production.     The  results 
obtained     on  our  tumor-beaiing  rats  indicate  a  very  rapid  rate  of  red 
cell  production.     Because  of  the  importance  of  anemia  m  the  advanced 
caicer  ^ate  a  thorough  stu^  of  the  various  factors  *  ich  may  enter  into 
its  etiology. is  indicated. 
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Proposed  Course   of  Research;  1)  To  measure  the  rate  at- which  radioiron 
enters  the   tumor  directly  from  the  plasma,     2)  To  determine  if 
isotopiailly  labelled  transf  errin  e  nters  the   tumor  with  the  radioiron,  and, 
if   so  ,  to  determine  whether  it  is  directly  utilized'  for  tuirtor  growth.    .  „  ..:-• 
3)  'To  determine  tte    effect  of  nutrition  and  iron  therapy  on  the  anemia  of. 
tumor-bearing  rats,     h)  To  determine  the  free  erythrocyte  coproporphyrin 
of  normal  and  tumor-bearing  rats.     This  is  considfcrod  to  be  a   sensitive   index 

of  the  rate  of  hemoglobin  synthesis.     5)  To  determine  the  free 

erthrocyte  protoporphyrjii  in  tumor-bearing  rats.     Erythrocyte  protoposphyrin 
accumulates  in  iron  deficiency  states,     6)  To  determine  the  fate  of  the 
large  pool  of  iron  in  tumors  diring  tumor  therapy,  and  vJiother  iron 
toxicity- occurs  if  large  .amounts  of  iron  arc  rapidly  released.into  tfae    .•.•■vii 
circulation, during  therapy,  ...  
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INSTITUTE  UBO^'lTORY  OR  BRVNCH 

}•     Enzyrnos  and  MetabolismU.         > ^,     NCI-3I4.3 

SECTION  OR    SERyiCE  LOCATION   (IF  OTHER  THAN  BETHESDA)  SERLvL  NO, 

Hormonal  Factors  in  Acetylaminofluorene  Carcinogenesis 

PROJECT  TITLE 

James  B«  Gilbert 

PRnCIPAL  INVE5TIGaT0R(3) 

Project  in  collaboration  with  Dr,   Harold  P.  Morris  and  Dr.    John  Weisburger 
OTHER  INVESTIQ.TORS  (Nutrition  and  Carcinogenesis 

section} 

PROJECT  DESCRIPTION 

Objectives;     These  are   several,  all  related  to  the  effect  of  thyroidectomy 
in  preventing  development  of  hepatomas  in  the  rat  administered  the 
carcinogen(s)   2-acetylaminofluorene  or  2-diacetylaminoriuorene   (e.g. 
vide  Morris  and  Firrainger  J, N.C.I.  Feb.  1956.  Bielschowsky  rnd  Hall 
Brit.    Journ.   Cancer  7.   33'8   (1953) )i     a)  to   study  qualitatively  (and 
quantitatively)the  urinary  metabolites  of  2-acet'7laminof luorene   (AAF) 
in  the  thyroidectomized  animal  and  compare  these  results  with  the 
excretion  products  obtained  in  the  normal  animal  administered  luXF,  b)  to 
study  the   differences  in  protein  binding  of  AAF  in  livers  of  thyroidectomized 
rats  as  compared  with  liver  protein  from  intact  rats,     c)  to  establish 
if  thyroid  extract  or  thyroxine  is  sufficient  to  allow  development  of 
hepatomas  in  the  MF -treated,  thyroidectomized  rat. 

Methods  Employed;     The  rats  to   be  used  in  these  experiments  are  AxC 
male  rats  (high  susceptability  to  liver  tumors).     The  2-iUF  used  is 
carbon-lli  labeled  in  the  9  position  and     the  usual  techniques  of 
column  and  paper  chromatography,  radioautography,   carrier  isolation 
procedures  etc.  -will  be  employed  in  identification  of  urinary  metabolites. 
Protein  binding   studies  involves   specific  activity  determinations  after 
repeated  precipitations. 

Major  Findings;     a)  Considerable  progress  was  mc-.de  by  Drs.  Morris  and 
Weisburger  whose  annual  reports  should  be   consulted  for  specificities. 
This  investigator  is  new  to  this  program,     b)  Under  a  previous  program 
the  finding  that  threonine   is  synthesized  by  a  rat  liver  enzyme  from 
acetaldehyde  and  glycine  has  been  elucidated. 

Significance  to  Cancer  Research;     The  protective  effect  of  thyroidectomy, 
against  development  of  liver  tumors,  is  an  interesting  approach  to  the 
general  problem  of  the  hormonal  factors  in  the  etiology  of  cancer.     Possible 
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qualitative  etc.  differences  in  metabolites,  protein  binding  etc.,  with  and 
without  tnyroid  present,  could  go  far  in  elucidating  the  problem  of 
carcinogenesis r 

Proposed  Course  of  Project;  It  is  planned  to  study  the  urinary 
mctabolioes  first,  the  protein  binding  work,  secondly^  and  the  effect  of 
thyroid  extract,  fast  or  if  possible,  concomitantly. 
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6 .  Sex  and   sox-hormonal  factors  involved  in  the  mechanism  of  carcinogenesis 

PROJECT  TITlaE  * 

7,  Harold  P,,  Morris '        ' 

PRINCIPAL  DJVESTIGaTORCS)    '  . 

8»       Harlan  I«  Firminger  and 'Billie  P.  Wagner    

OTHER  investig;.tors 

9.     PROJECT  DESCRIPTION 

Ob^ctJT^e;     A   study  of  the  influence  of   sex  and  sex  hormonal  factors 
iii/olved  in  the  induction  of  cancer  of  the  liver  by  2-diacetylaminofluorene 

MetlKdr:  Emj;lcyed.     Male,  female,   ca.'^trated  male,  castrated  male  + 
dietFyr^t.v'.bostrol,  castrated  female,  and  cast  rioted  female  +  testosterone 
proprinT'te  AxC   strain  rats  were  fed  a  diet  containin,j   .05%  of  the 
carcinogenic  chemical'  2-diacetylaminofluorene  under  various  conditions. 
The  onsc'u  of  morphological  liver  lesions  and  hepatomas  was  studied. 

Major  Findings;     Morphological  lesions  interpreted  as  early  hepatomas  of 
the  liver  developed  after  ^  to  6  weeks  of  continuous  feeding  of  the 
carcinogen.     These  lesions  developed  mostly  in  the  intact  males  and 
castrated  females  recei-sring  testosterone  pmprinate.     Intact  f^^males, 
castrated  females,  and  castrated  males  treated  with  diethylstilbestrol 
were  more  resistant.     Reducing  the   rate  of  carcinogen  intake   through 
interraitent  feeding  of  the   carcinogenic  diet  delayed  the   appearance 
of  hepatomas  in  the   susceptible   animals  and  in  some  cases  lowered  the 
incidence  of  hepatoma|p. 

Lesions  short  of  hepatomas  were   characterized  histogically  by  proliferation 
of  small  bile  ducts  and  portal  cirrhosis,  associated  with  areas  of 
hepatic-cell  hyperplasia.      Successful  transplantation  of   some  of  these 
hepatomas  has  been  made. 

Support  of  cancer  research  in  Holland  was  promoted  bv  sending  without 
expense  to  the  government  AxC  straih'  rats  for  breeding  stock,  and 
rats  inoculated  with  one   of  the  above  transplanted  hepatomas  to  Dr. 
Swaen,  R.  K.  University,  Nijmcgen,  Holland. 

Significance  to   Cancer  Research:     The  difference  in  incidence  of  primary 
carcinoma  of  the  liver  between  the  sexes  in  man  is  well  known.     The 
predominance  of  primary  liver  cancer  in  human  males  varies  from  2:1  in 
children  to  6:1  in  adults.     The  anunal  experiments  described  in  this 
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project  provide  an  experimental  approach  to  the  mechanism  of 
carcinogenesis  of  the  liver  as  influenced  by  sex  and  sex  hormones. 
Furthermore ,  the  liver  being  a  biochemical  factory  xjrhose  ...ability  to  '.      ' 
metabolize  carcinogenic  drugs  undor  varying  conditions  such  as  provided 
by  the    sex  differences  noted  above  needs  to  be   investigated  to  ascertain 
the  extent  its  metabolism  of  carcinogens  may  be  altered  by  sex  and  sex 
hormones. 


f 


Proposed  Course  of  ProTcct;     The  study  of  the  intermediary  metabolism 
of  2-diacetyiaminof luorone  is ' to  'be  studied- as  soon  as  personnel  are 
available.     Arrangements  were  made  for'  Dr,   C.  B.'  Clayson  of  Leeds  University  i.| 
School  of  Medicine  to  ccme  to  Bethesda  to   start-  such  studios  but  he  has 
been  unable  to  obtain  a  visa .for  health  reasons.     It  is  hoped  he   still 
may  be  able  to   start  this  project  during  the   next, year*  , 
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•■    Hormonal  factors  involved  in  the  induction  of  cancer  of  the  liver  in  rats 


PROJECT  TITLE  fed  2-di-acetylaminofluorene. 

Harold  .P^  Morris 

PMNCIPAL  INVESTIGATOR(S) 

Harlan  I.  Firminger  and  Billie  P.  Wagner . 

OTHER  iiwestig;.tors 

PROJECT  DESCRIPTION 

Objective:  To  determine  the   influence  of  the  hypopyhysis  on  the   induction 
of  liver  cancor  in  rats  ingesting  the  carcinogen  2-diac(jtylaininofluorene 
(2-dLUF). 

Methods  Emplo:yed;     Nine   groups  totalling  I60  F-|_  hybrid  male  rats 
(produced  from  a  mting   of  Buffalo  females  with  AxC  males)  were   used. 
The  animals  were  divided  into  the  follovring  groups;     normal  controls 
without  carcincgen  and  eight  groups  of   2-di;\AF  treated  rats  made  up  as 
follows;     1)  normal,   2)   castrated  +  testosterone,   3)   castrated,  k)  hypo- 
physectomized,   5)    sham  hypophysectomized,  6)  hypophysectomized  and 
castrated,   7)  hypophysectomized.   castrated,  and  receiving  testosterone, 
8)  hjTpophysectomissd  plus  testosterone. 

Groups  of  rats  wore   fed  a  nutritionally  excellent  diet  composed  mostly  of 
natural  foods  which  was  designed  to  keep  the  hypophysectomized  rats  alive 
for  a  long  period  in  order  to    determine   the  effect  of  the  treatment.     This 
diet  improved  survival  of  the   rats,  but  also  delayed  development  of  gross 
turners.     A   second  diet  of  lower  nutritive  value  was  used  vtiich  resulted 
in  shorter  periods  of  airvival, 

M?.jor  Findings;     The  morphological  studies  have  not  been  completed, 
but  tlTe   gross  evidence   indicates  that  hypophysectomy  either  delays  or 
inhibits  the  development  of  liver  tumors  by  2-dli.AF. 

Significance  to  Cancer  Research;     Hormonal  factors  may  ex^rt  a  profound 
influence   on  the  development  of  liver  cancer.     These  experiments  were 
designed  to  produce  additional  experimental  evidence  on  the  basic 
mechanisms  involved  and  once  the   experimental  details  of  long  survival 
have  been   solved  the   important  role  of  hormones  in  the   induction  of  cnncer 
can  be  better  elucidated  and  a  procedure   will  be  available  for  studies  of 
the  intermediary  metabolism  of  a  chemical   carcinogen  in  which  the 
conditions  resulting  in  liver  tumor  formation  can  bo  altered. 
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Liver  function  tests  in  rats  rficc^ivinp    P-diacctv1aminofluoranR 
PROJECT  TITIE 


7.       H«  P.  Morris 


PRINCIPAL  INVi:STIGATOR(S) 
Billic  P»  Vfagner  and  L.  S.  Lombard 


OTHER  INVESTIGATORS 

PROJECT  DESCRIPTION 

ObJQCtivo;     To  devise  a  liver  function  test  of   sufficient   sensitivity  to 
detect  functional  changes  in  the  liver  prior  to  the  development  of 
recognizable  morphological  changes  during  the   induction  of  cancer  of  the 
liver  in  rats  fed  a  diet  containing  2-diacetylaminoflLiorene» 

Methods  employed;     The  Taplin  (A»E,C.  Rpt.   UCLl  no,    319  1955)  radioactive 

rose  bengal  liver  function  test  was  applied  to  AxG   strain  male  rats 

receiving  the  carcinogen  2-diacetylaminofluorene,     The  radioactivity 

in  vivo     in  the  liver  was  measured  bv  a  collimated  scintillation  counter 

positioned  directly  over  the  liv^r  area,  the  dye  injected  intravenously,  and 

the   1^31  activity  of   the  liver  recorded  continuously  during  a  60 

minute  period. 

Major  Findings;     The  functional  tests  of   carcinogen-fed  rats  in  comparison 
to  controls  showed  progressive   change  vath   the  length  of  time  on  the 
carcinogenic  diet  as  follows;     l)  radioactivity  clearance  rate 
decreased,  beginning  in  the  Uth  week  as  the  first  indication  of  impared 
ability  to  eliminate  the   dye  from  the  liver.     2)  a  delay  in  the  uptake  of 
radioactivi.ty  from  the  blood  began  to  occur  at  the  6th  week,   3)  the  total 
radioactivity  uptake  by  the  liver  had  dirrdnished  significantly  after  6  and 
8  weeks  of  ingestion  of   2-di.UF,  and  little  or  no  liver  clearance  took 
place.     Morphologically  there  was  a  progressive  increase   in  bile 
duct  proliferation  in  carcinogen  fed  rats  and  essentially  no  change  in 
■  controls.     Carcinogen-fed  rats  at  the  Uth  week  showed  a  few  areas   suggestive 
of  early  neoplastic  changes,  -while  6th  and  8th  week  livers  exhibited^ 
multiple  frank  hepatomas  while  control  livers  manifested  no  neoplastic 
changes. 

Significance  to  Cancer  Research;     These  experiments  diow  impairment  in  the 
functional  activity  of  the  liver  vhllc  the  animal  is  being   treated  with 
a  chemical  causing  the  induction  of  liver  tumors.     This  impairment  in 
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functional  activity  can  be  detected  before  morphological    changes,   and  vliile 
the.  test  is  not  specific  for   detectirg  precancerous  changes  except  under 
the   specific  conditions  of ■  the  test  they  prove  in  this  case  that  the 
■    functioning  of  the  liver  is , impaired, before' recognizable  morphological 
changes  take   place.      The  test  might  be  useful  in  the  early  diagnosis  of 
liver  cancer  in  man  especially  in  those  areas  -tifliere  a  high  incidence  of  the 
disease   is  known  to  occur  as  in  some  parts  of  Africa, 

Proposed  course   of   projectt     It  is  planned  to  compare  the  liver  functional 
test  in  rats  receiving  a  fex^r  different   carcinogenic   chemicals  and  to  study 
the   influence  of   sex  and   other-  hormonal  factors  involved  in  the   induction 
of  liver  cancer  in  rats.  •.    •  ' 
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PROJECT  TITLE 
H.  P.  Morris 


PRINCIP/xL  INVESTIGATOR (S , 


£  B.  P.  Wagner  ,  J.  H.  Wclsburgor>  and  H.  M^  Dyer 


OTHER  INVEST  I G.'.TORS 

<;  PROJECT  DESCRIPTION 

Objective;   To  determine  the  influence  of  either  D-  or  L-tryptophan 
in  the  induction  of  a  high  incidence  of  bladder  tumors  in  rats  fed 
2-acetylaminofluorene  (2-AAP)  and  to  provide  animal  material  for 
intermediary  metabolism  of  2-i.;.F  (Weisburgers)  and  the  metabolism 
of  tryptophan  (Dyer)  in  rats  receiving  2-LLF   and  D-,  L-,  or  DL- 
tryptophan. 

Methods  Employed;   Nine  groups  each  comprised  of  12  Buffalo  strain 
female  rats  were  started  on  tryptophan  free  diets  containing  Z^LS^ 
with  D-,  DL-,  or  L-tryptophan  and  suitable  controls.   These 
animal  experiments  will  require  more  than  a  year  for  completion 
since  it  appears  that  bladder  tiimors  develop  in  rats  after ^ very 
long  exposure  to  the  carcinogon  under  the  conditions  of  this 
experiment,  therefore,  no  results  have  been  obtained  at  this  time. 

Significance  to  Cancer  Research;   Bladder  cancer  is  an  occupational 
hazard  to  people  employed  in  the  dye  stuffs  industry,   i.romatic 
amines  are  implicated  in  the  carcinogenesis  of  bladder  tumors  in 
man.   .\nimal  experiments  using  2-AAF  and  tryptophan  are  expected 
to  help  discover  some  of  the  factors  involved  in  the  origin  of 
bladder  tumors  in  rats. 

Proposed  Course  of  Project;   Continuation  of  animal  experiments 
now  in  progress. 


PROJECT  REPORT  FORM    (Cont'd) 


10.  NCI-.347 
SER-IAL  NG. 


11. 


BUDGET  ACTIVITY  ■■■  :>.^n-,-^r  .      ' 

RESE/JICH  /^        /J5MINISTRATI0N  [J 

REVIEW  AND  L^^TiQlLlj-  £J        TECHNIG/X  ASSISTANCE  A/ 


NO   ENTRIES  FOR  ITEMS    12,    13,    li|.,    15,   /*ND   l6. 


NCI 


PROJECT  REPORT  FORM 


2.  Laboratory  of  Biochemistry 


INSTITUTE  LABORi'A'ORY  OR  BRAnCH 

Nutrition  and 

Carcinogenesis      l\.*   -^ — --•'-■ ■  .  .   5,  NCI-3[|.8 


SECTION  OR  SERVICE    LOCATION  (it^  OTHER  TH;\N  BETHESDA)    SERTTjTno 

The  Influence  of  the  Thyroid  Gland  in  the  Development  of  Liver 

Cancer  in  the  Rat . 

PROJECT   TITLE  '  '  ' ^ ' 


H.  P.  Morris ' 

PRINCI  P/i  INVEST IGx.T OR  ( S  ) 


,  B»  P.  Wagner  and  Pathology  Laboratory,  NCI 


OTHER  INVESTIGATORS 


,  PROJECT  DESCRIPTION 


Objective:   Preliminary  experiments  in  our  laboratory  have  shown 
•that  surgical  thyroidectomy  is  completely  effective  in  preventing 
the  development  of  liver  tumors  in  rats  ingesting  2-di/ii\F, 

Methods  Employed;   To  dotorminc  the  hormonal  factors  involved  in 
this  process  of  tumor  induction,  a  large  group  of  AxC  strain  male 
rats  with  and  without  siorgical  thyroidectomy  will  be  studied 
under  different  dietary  conditions,  such  as  restricted  feeding, 
use  of  desiccated  thyroid  powder,  ad  libitum  feeding  versus  con- 
trolled administration  of  the  carcinogen,  etc.   More  than  100 
rats  will  bo  used. 

Major  Findings;   See  above. 

Significance  to  Cancer  Research;   The  striking  effect  of  surgical 
thyroidectomy  in  preventing  the  development  of  liver  tumors  in 
rats  provides  a  new  approach  to  the  study  of  hormonal  and  nutri- 
tional factors  involved  in  hcpatocarcinogenesis  by  2-Ai'iP  and  re- 
lated compounds.   It  is  hoped  such  studies  will  more  precisely 
outline  some  of  the  many  factors  involved. 

Proposed  Course  of  Project:   The  rxiimal  experiments  will  be 
started  early  in  1956.   They  will  not  only  give  valuable  informa- 
tion on  the  role  of  the  thyroid  in  the  Induction  of  liver  cancer, 
but  also  provide  Information  to  guide  metabolic  studies  (sec  J, 
B,  Gilbert's  report). 
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PROJECT   TITLE 

*?  H.  P»  Morris 

PRINCIPAL  INVESTIGATOR (S)    '      ^  ' 

8  B.  P.  Wagner  and.  C,  A.  Velat ] ■ 

OT  HER  INVEST IGATORS  ' 


S  PROJECT  DESCRIPTION  .  '  ■  ' 

Objectives   To  study  the 'influence  of  different  levels  of  ribo- 
!  vlavine  in  the  diet  on  the  induction  of  several  types  of  tumors 
[  by  the  non-organ-spocific ,  distant  acting  carcinogen  2--acetyl- 
I  aminofluorono  (2-AAP}, 
i 

^  Methods  Employed;   Female  Buffalo-strain  rats  were  placed  on  high 
;  protein  diets  containing  three  different  levels  of  riboflavine. 
i  They  wore  given  via  stomach  tube  equal  amounts  of  the  carcinogen 

2-/JiP  on  a  body  weight  basis.   The  carcinogen  was  administered 

in  such  a  way  that  all  the  rats  received  equivalent  amounts  under 

identical  conditions. 

Major  Findings;   The  data  suggested  that  under  the  conditions  of 
the  experiment ,  riboflavine  promoted  the  induction  of  mammary 
':    tumors*,  acoustic  duct  tumors,  and  a  variety  of  tumors  at  other 
'  sites,  but  had  no  apparent  effect  on  the  incidence  of  liver  tumors, 

Significance  to  Cancer  Research;   The  results  obtained  in  this 
I  project  give  support  to  the  concept  that  some  dietary  factors, 

such  as  riboflavine,  have  variable  Influences  on  the  chemical 
;  induction  of  cancer  and  if  this  holds  for  other  factors  in- 
:  fluencing  chemical  carcinogenesis,  the  problem  of  studying  the 

mechanisms  of  carcinogenesis  becomes  much  more  complicated. 

Proposed  Course  of  Project;   Some  additional  experiments  may  bo 
\     planned  and  started  in  this  area  during  the  coming  year. 
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